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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by th use of this translation. 

"I.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the magnetic-recording medium by which the magnetic layer which 
makes a subject the non-magnetic layer, the ferromagnetic powder, and the binder 
resin which make nonmagnetic powder and a binder resin a subject is formed in 
this order on the nonmagnetic base material The thickness of this magnetic layer 
is 1.0 micrometers or less, the aforementioned magnetic layer While the 
aforementioned application liquid for non-magnetic layers is applied on the 
aforementioned nonmagnetic base material and the application layer is in a damp 
or wet condition The magnetic-recording medium which is formed by applying the 
application liquid for magnetic layers on it, are six or more Mohs hardness, and 
is further characterized by containing the abrasive material with a mean particle 
diameter larger than the thickness of the aforementioned magnetic layer into the 
aforementioned magnetic layer. 

[Claim 2] In the magnetic-recording medium by which the magnetic layer which 
makes a subject the non-magnetic layer, the ferromagnetic powder, and the binder 
resin- which make nonmagnetic powder and a binder resin a subject is formed in 
this order on the nonmagnetic base material The thickness of this magnetic layer 
is 1.0 micrometers or less, the aforementioned magnetic layer The magnetic- 
recording medium which is formed by applying the application liquid for magnetic 
layers on it, and is further characterized by containing the abrasive material 
which are nine or more Mohs hardness into the aforementioned magnetic layer while 
the aforementioned application liquid for non-magnetic layers is applied on the 
aforementioned nonmagnetic base material and the application layer is in a damp 
or wet condition. 

[Claim 3] A magnetic-recording medium given in any 1 term of the claim 1 whose 
aforementioned ferromagnetic powder is a ferromagnetic metal powder or 
ferromagnetic hexagona l-ferr i te powder, - the claim 2. 

[Claim 4] A magnetic-recording medium given in any 1 term of the claim 1 a part 
of whose aforementioned nonmagnetic powder [ at least ] in the aforementioned 
non-magnetic layer is carbon black, - the claim 3. 

[Claim 5] A magnetic-recording medium given in any 1 term of the claim 1 whose 
configuration the amount-of-preferred-or ientat ion ratio of the grain of the 
aforementioned ferromagnetic powder in the aforementioned magnetic layer is 0.85 
or more, and is a disk-like, - the claim 4. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the magnetic-recording medium 
which fitted the magnetic disk for data logging of high capacity especially about 
a high-density magnetic-recording medium. 
[0002] 

[Description of the Prior Art] Since it has the outstanding feature which is not 
in other recording methods, like that repeat use of a medium is possible, that 
electronic processing of a signal is easy and a construction of the system by the 
combination with circumference electronic equipment is possible, and correction 
of a signal can also be simplified, magnetic-recording technique is used broadly 
including various fields, such as a video, an audio, and computer intended use. 
And since it corresponds to a demand of I ong-t i me- i z i ng of a miniaturization of a 
device, high-def init ion-izing of a record regenerative signal, and record, 
increase of record capacity, etc., to a record medium, much more enhancement in 
recording density has always been desired. 

[0003] Therefore, policies, such as enhancement of the magnetic substance, 
enhancement of the front-face nature of a magnetic layer, and the d i spers i b i I i ty 
of the magnetic-substance grain in a magnetic layer, enhancement in the degree of 
restoration, have been tried. 

[0004] Moreover, in order to mitigate the thickness loss at the time of record 
regeneration, and a self-demagnetization and to raise an output, the means which 
makes thickness of a magnetic layer thin 1.0 micrometers or less is effective as 
a means of high-density-izing of a magnetic-recording medium, and high-capaci ty- 
izing. If video intended use has especially th i n-l ayer-i zat ion of a magnetic 
layer As videotape for VTR of high vision correspondence, moreover, the spread of 
personal computers in recent years, An advancement of application software, When 
high capacity-izat ion of 10 M bytes or more high-capaci ty-izes a magnetic- 
recording medium in accordance with the formation of a ** truck of the magnetic 
head from the trend of increase of a processing information also in the magnetic- 
record i ng d i sk for digital recording, such as a floppy disk which has come to be 
demanded strongly It is important also in respect of the enhancement of an 
overwrite property by the enhancement in an output. Namely, usually, in the 
magnetic-recording medium of computer intended use, such as a floppy disk, 
although overwrite (over-writing) of the record signal with which record 
wavelength is different is required Although over-writing of two kinds of signals 
which are in a twice as many relation as this on a frequency, 1f, and 2f signal 
should just have been completed conventionally From the magnetic-recording disk 
of the high capacity beyond 10M currently demanded strongly recently, over- 
writing of two or more signals which record wavelength not only became short, but 
are in the field of the frequency ratios 3:8, such as RLL signal, is demanded. 
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Record wavelength was short, and when the difference of a record frequency uses a 
large signal, in order to perform overwrite (over-writing) for the signal with 
short record wavelength well on the signal with long record wavelength, there was 
a limitation only by raising the magnetic properties of a magnetic layer so that 
it might be indicated by aforementioned JP, 58-122623, A, JP, 61-74137, A, etc. and 
it might shine. 

[0005] That is, in a magnetic layer with an old thickness of 1.0 micrometers or 
more, even if it carries out overwrite of the short record signal by the record 
signal top of long wave length rather than it is recorded previously, in order 
that line of magnetic force may not reach till the deep place of a magnetic 
layer, it is recorded previously and the signal of reliance long wave length 
cannot be eliminated. 

[0006] By on the other hand, being alike, if a magnetic layer becomes thin 
therefore, since the magnetic layer which becomes easy to exfoliate and 
exfoliated becomes new dropout's occurrence factor, a magnetic layer also needs 
to cope with this problem. The problem of sub I at ion of a magnetic layer was not 
able to be escaped even if it formed the non-magnetic layer between nonmagnetic 
base materials. In the so-called serial multistory application which applies the 
upper layer, especially the problem of sublation of this magnetic layer was 
remarkable after the lower layer dried the method of application at the time of 
forming a layer. 

[0007] If it applies by the wet-on-wet application method which applies the 
application liquid for magnetic layers while the non-magnetic layer applied on 
the nonmagnetic base material currently indicated by JP, 63-191315, A etc. as a 
method of application is in a damp or wet condition, the problem of sublation of 
a magnetic layer will be mitigated considerably. 

[0008] since a magnetic layer is thin and the degree of restoration of 
ferromagnetic powder is low from the first, when not much many abrasive materials 
are made to contain, in order to raise the endurance of a magnetic-recording 
medium — electromagnet ism — the transfer characteristic is not made highly but 
the high density and the magnetic-recording medium of high capacity were hard to 
be obtained as a result 

[0009] A large number are proposed as the technique of adding an abrasive 
material in a magnetic layer. For example, the added magnetic-recording medium 
which the magnetic-recording medium which added the grain with high Mohs hardness 
as an abrasive material in the magnetic layer made the abrasive material grain 
which specified grain size and Mohs hardness again at JP, 57-179945, A, JP, 62- 
921 27, A, and JP, 58-45088, B, and was added to the magnetic layer is indicated by 
the Japanese Patent Publication No. 39402 [49 to ] official report, the Japanese 
Patent Publication No. 15771 [ 55 to ] official report, and the Provisional- 
Pub I i cat ion-No. 162129 [ 57 to ] official report. 

[0010] However, the magnetic layer was the technique on condition of a 
comparatively thick thing, and each of such technique had the problem that the 
effect of an abrasive material was not fully employed efficiently, when the 
front-face nature of a magnetic layer fell when thickness applied to the 
comparatively thin magnetic layer 1 micrometer or less, and the magnetic layer 
was applied by the aforementioned wet-on-wet method. 

[0011] The magnetic disk with which Mohs hardness added the abrasive material 
which has 0.4 or the 0.65 times as many mean particle diameter as this of the 
thickness of a magnetic layer or more by six to JP, 62-89223, A as technique in 
which thickness adds an abrasive material to a thin magnetic layer is indicated. 
[0012] However, by this technique, when a magnetic layer was formed by the wet- 
on-wet method, there was a problem that an abrasive material did not function 
effect i ve I y. 



http:// 4 ipdl jpo go jp/cgi bin/tran b cgi jj 



11/2/01 



Page 3 of 18 



[0013] Especially the problem of endurance suited the inclination to fall if the 
ferromagnetic powder of a magnetic layer becomes a ferromagnetic metal or a 
hexagonal ferrite excellent in the magnetic properties. 

[0014] Furthermore, it has been a big problem while the operating-environment 
condition becomes remarkably large in connection with spread in the public 
welfare field of a magnetic-recording medium in recent years. That is, for video- 
camera intended use, such as an 8mm camcorder, it is used in many cases in the 
outdoors under all environmental conditions, and an environmental condition is 
also used more often with last thing in magnetic-recording disks, such as a 
floppy disk of computer intended use, for a long time. Moreover, although a 
cartridge and a jacket are loaded with a medium and it is used by the floppy 
disk, since the liner and magnetic layer which consist of a nonwoven fabric 
prepared inside the cartridge or the jacket contact, the endurance over it is 
also needed. 

[0015] As mentioned above, although it is effective to make a magnetic layer thin 
1 micrometer or less for the formation of high-density record of a magnetic- 
recording medium, and high-capacity-izing, the effective means for coping with a 
fall of the endurance of the magnetic layer accompanied by it is not yet 
proposed. 
[0016] 

[Problem(s) to be Solved by the Invention] the purpose of this invention is made 
in view of the trouble of the aforementioned conventional technique — having — 
electromagnet i sm — the transfer characteristic is good, and it is offering the 
magnetic-recording medium of the high-density record and high capacity which is 
excellent in run endurance, and it is excelling in the overwrite property in high 
recording density, and offering the suitable magnetic-recording medium for the 
magnetic-recording disk with a large record capacity especially 
[001 7] 

[Means for Solving the Problem] In the magnetic-recording medium by which the 
magnetic layer which, as for the purpose of the aforementioned this invention, 
makes a subject the non-magnetic layer, the ferromagnetic powder, and the binder 
resin which make nonmagnetic powder and a binder resin a subject on a nonmagnetic 
base material is formed in this order The thickness of this magnetic layer is 1.0 
micrometers or less, the aforementioned magnetic layer While the aforementioned 
application liquid for non-magnetic layers is applied on the aforementioned 
nonmagnetic base material and the application layer is in a damp or wet condition 
It is formed by applying the aforementioned application liquid for magnetic 
layers on it. Furthermore, in the aforementioned magnetic layer, with six or more 
Mohs hardness and the non-magnetic layer, the ferromagnetic powder, and the 
binder resin which make nonmagnetic powder and a binder resin a subject on the 
1st invention which is the magnetic-recording medium characterized by containing 
the abrasive material with a mean particle diameter larger than the thickness of 
the aforementioned magnetic layer, or a nonmagnetic base material In the 
magnetic-recording medium by which the magnetic layer made into a subject is 
formed in this order, the thickness of this magnetic layer is 1.0 micrometers or 
less, the aforementioned magnetic layer While the aforementioned application 
liquid for non-magnetic layers is applied on the aforementioned nonmagnetic base 
material and the application layer is in a damp or wet condition It is formed by 
applying the aforementioned application liquid for magnetic layers on it, and the 
2nd invention which is the magnetic-recording medium characterized by containing 
the abrasive material which are nine or more Mohs hardness can attain in the 
aforementioned magnetic layer further. 

[0018] In the magnetic-recording medium of this invention, since the overwrite 
property which poses a problem is also good when the non-magnetic layer and the 
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magnetic layer are formed in this order at least on the nonmagnetic base 
material, and a fal I of 1 micrometer and the output by thickness loss etc. since 
it is thin can lessen the aforementioned magnetic layer and record wavelength is 
shortened in the magnetic-recording disk of computer intended use, it is a medium 
still suitable as a magnetic-recording disk of high capacity as a high-density 
record medium. Moreover, by forming a non-magnetic layer in the lower layer of a 
magnetic layer, homogeneity, such as thickness of a magnetic layer, is superior 
to the case where a magnetic layer is independently formed on a nonmagnetic base 
material. 

[0019] And when Mohs hardness makes the abrasive material with a mean particle 
diameter larger than the thickness of a magnetic layer, or a with a Mohs hardness 
of nine or more abrasive material contain in a magnetic layer or more by six, if 
a magnetic layer becomes thin with 1 micrometer, it can consider as the magnetic- 
recording medium by which the fall of the endurance which poses a problem was 
improved. 

[0020] Since it applies the application liquid of a magnetic layer on the 
application layer for non-magnetic layers and is manufactured, while the 
magnetic-recording medium of this invention still has the application liquid of a 
non-magnetic layer in a damp or wet condition, if the magnetic layer with uniform 
thickness is obtained and its thickness of a magnetic layer is thin, the adhesion 
which poses a problem is improved. 

[0021] especially, in invention of the 1st of this invention, the mean particle 
diameter of the abrasive material made to contain in a magnetic layer that it is 
larger than the thickness of a magnetic layer Since the application liquid for 
magnetic layers is applied on it while the application layer for non-magnetic 
layers is in a damp or wet condition and a part of abrasive-material grain in a 
magnetic layer enters also into a non-magnetic layer there is no fall of the 
front-face nature of the magnetic layer by abrasive-material grain projecting on 
the surface of a magnetic layer, and, and yet, abrasive-material grain exists in 
a magnetic layer front face — as — good e I ectromagnet i sm — it is the transfer 
characteristic and the magnetic-recording medium which was excellent also in 
endurance can be obtained Moreover, if it is in invention of the 2nd of this 
invention, the abrasive material contained in a magnetic layer does not 
necessarily need to be larger than the thickness of a magnetic layer, and since 
the parvus thing of a mean particle diameter can be used, even if it contacts the 
application liquid for magnetic layers, and the application liquid for non- 
magnetic layers by the damp or wet condition, the front-face nature of the 
magnetic layer which it is hard coming to generate turbulence of the interface of 
both liquid, and is obtained as a result can be raised. 

[0022] Moreover, the abrasive material [ invention / 1st ] in the magnetic layer 
of the magnetic-recording medium of this invention and the abrasive material in 
the 2nd invention may be mixed, and you may use it. 

[0023] the thickness of the magnetic layer of the magnetic-recording medium of 
this invention — 1 micrometer or less — it is — desirable — 0.05 — or 0.8 
micrometers or less are 0.1 or 0.5 micrometers or less still preferably If the 
thickness of a magnetic layer becomes thick, since an output will decline or an 
overwrite property will also fall, it is not desirable. Moreover, since it will 
stop obtaining the magnetic layer of uniform thickness and an output will also 
decline if the thickness of a magnetic layer becomes thin, it is not desirable. 
[0024] Mohs hardness is six or more and the magnetic layer of the magnetic- 
recording medium of this invention is made to contain the abrasive material which 
are nine or more the abrasive materials with the mean particle diameter larger 
than thickness or Mohs hardness of a magnetic layer. That is, although it is 
desirable that it is six or more as for the Mohs hardness of the abrasive 
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material contained in the magnetic layer of the magnetic-recording medium of this 
invention, when Mohs hardness does not fulfill 9, it is desirable to make the 
mean particle diameter larger than the thickness of a magnetic layer. If there is 
Mohs hardness or more by nine, it is not necessary to make the mean particle 
diameter not necessarily larger than the thickness of a magnetic layer. 
[0025] Therefore, when the Mohs hardness is less than nine, as for the mean 
particle diameter of the abrasive material which the magnetic layer of the 
magnetic-recording medium of this invention contains, it is desirable that it is 
larger than the thickness of a magnetic layer, and it is desirable that it is 1.1 
or more times of the thickness of a magnetic layer further. 

[0026] Moreover, although there is especially no limit in the mean grain size 
since the degree of hardness of an abrasive material is fully high when Mohs 
hardness is nine or more, it is desirable that it is still larger than the 
thickness of a magnetic layer. 

[0027] the mean particle diameter of the abrasive material contained in the 
magnetic layer of the magnetic-recording medium of this invention — 0.05 — or 3 
micrometers is 0.2 or 1.5 micrometers preferably making many abrasive materials 
contain, in order for the endurance of a magnetic-recording medium to fall and to 
maintain endurance, if the mean particle diameter of an abrasive material becomes 
small and becomes smaller than the thickness of a magnetic layer — needed — 
electromagnet ism — it becomes difficult to obtain the high magnetic-recording 
medium of the transfer characteristic 

[0028] Since a mean particle diameter may be smaller than the thickness of a 
magnetic layer and polishing capacity is [ a degree of hardness is high and ] 
large when adding a with a Mohs hardness of nine or more abrasive material, it is 
also expectable to raise the point which makes it rather smaller than the 
thickness of a magnetic layer, and raises the filling factor of ferromagnetic 
powder, and the front-face nature of a magnetic layer. And it is advantageous at 
the point of being easy to obtain the magnetic layer which the method of the 
parvus mitigated turbulence by the interface, and front-face nature excelled 
[this invention ] in the mean particle diameter of an abrasive material since 
both application liquid contacted by the damp or wet condition, therefore, the 
mean particle diameter of the abrasive material in invention of the 2nd of this 
invention — 0.25 of the thickness of a magnetic layer — or it is 0.5 or 1.5 
times desirably 2.0 times Since the front-face nature of a magnetic layer will 
fall if sufficient endurance is seldom acquired with the parvus and a mean 
particle diameter is not much large, it is not desirable. 

[0029] The content of an abrasive material with a mean particle diameter larger 
than the thickness of the magnetic layer in the magnetic layer of the magnetic- 
recording medium in invention of the 1st of this invention is 1 or 20 % of the 
weight to ferromagnetic powder, and is 3 or 18 % of the weight desirably. 
Moreover, the content of the with a Mohs hardness of nine or more abrasive 
material in the magnetic-recording medium of the 2nd invention is 0.01 or 10 % of 
the weight to ferromagnetic powder, and is 0.1 or 6 % of the weight desirably. 
[0030] if a content increases not much, since the front-face nature of a magnetic 
layer will fall and the degree of restoration of ferromagnetic powder will fall - 
- the electromagnet ism of a magnetic-recording medium — since the transfer 
characteristic falls, and the endurance of a magnetic-recording medium will fall 
if not much few, it is not desirable Also in invention of the 2nd of this 
invention, the amount of the abrasive material used can acquire a comparatively 
big effect in a still few amount. 

[0031] As an abrasive material which the magnetic layer of the magnetic-recording 
medium of this invention is made to contain, well-known various abrasive 
materials can be used from the former. 
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[0032] The Mohs hardness in invention of the 1st of this invention as an abrasive 
material with a mean particle diameter larger than the thickness of a magnetic 
layer, or more by six For example, an alpha alumina, a beta alumina, gamma- 
alumina, silicon carbide, A cerium oxide, alpha-iron oxide, a silicon nitride, a 
********-byt , titanium oxide, A silicon dioxide, boron nitride, a fused alumina, 
a silicon carbide, a chrome oxide (Cr2 03), corundum, artificial corundum, a 
diamond, an artificial diamond, a garnet, emery (principal component : corundum and 
magnetite), etc. are mentioned. 

[0033] Especially, an alumina can mitigate change of coefficient of friction 
between the magnetic head and a magnetic layer, and can obtain the magnetic- 
recording medium of a stable property also to the so-called stick slip. 
[0034] the concrete example of an alumina ****** — the Sumitomo Chemical Co., 
Ltd. make, AKP-10, AKP-12, and AKP- 15, 20, AKP-30, AKP-50, AKP-1520, AKP-1500, 
the Nippon Chemical Industrial Co., Ltd. make, G5 and G7, S-1 1, chrome-oxide K, 
UBby Kamimura industrial company40B, the non-Futami abrasive-material company 
make WA8000 and WA10000, TF180 by Toda Kogyo Corp., etc. are raised 
[0035] As an example of the with a Mohs hardness of nine or more abrasive 
material in the magnetic-recording medium of invention of the 2nd of this 
invention, a diamond (Mohs hardness 10), a silicon carbide, a boron carbide, a 
fused alumina, etc. are mentioned. The degree of hardness of a diamond is highly 
desi rable especial ly. 

[0036] the technique of making the magnetic-recording medium which are invention 
of the 1st of this invention, and the 2nd invention containing an abrasive 
material — especially — limitation — there is nothing — other components of a 
magnetic layer — also adding — after [ good ] carrying out and carrying out 
distributed processing of the abrasive material by the binder resin beforehand, 
you may add in magnetic coating 

[0037] Iron-oxide system ferromagnetic powder, a ferromagnetic metal powder, or 
tabular hexagona l-f er r i te powder can be used for the ferromagnetic powder used 
for the magnetic layer of the magnetic-recording medium of this invention. 
Although the endurance of a magnetic layer became the problem in many cases when 
the parvus ferromagnet i sm metal powder and barium ferrite of grain size suitable 
for the magnetic-recording medium for high-density record were made into 
ferromagnetic powder especially, by the magnetic-recording medium of this 
invention, the problem is improved considerably. 

[0038] When ferromagnetic powder is a ferromagnetic metal powder, the grain size 
is desirable, specific surface area is 30 or 60m2/g, and the microcrystal size 
for which it is asked from an X-ray diffraction method is 100 or 300A (****** ** 
strike loam). Since it becomes impossible for specific surface area to be seldom 
fully able to correspond to the parvus and high-density record, and to be able to 
become, to be unable to form the magnetic layer of a smooth field, without the 
ability fully distributing [ even if it is not much large ], but to correspond to 
this and high-density record, it is not desirable. 

[0039] On the other hand, in the case of tabular hexagona I -f err ite powder, 
specific surface area is 25 or 50m2/g, and a tabular ratio is [ 2 or 6, and grain 
length ] 0. 02 or 1.0 micrometers. Since it is the same as that of a ferromagnetic 
metal powder, even if the grain size is too large and it is too small, high- 
density record becomes difficult. 

[0040] The aforementioned ferromagnetic metal powder needs to include Fe at 
least, and, specifically, is the metal simple substance or alloy which made Fe, 
Fe-Co, Fe-nickel, or Fe-nickel-Co the subject. In order to form the magnetic- 
recording medium of this invention into high recording density, while it is 
required for grain size to be small as mentioned above, as a magnetic properties, 
saturation magnetization is 120emus/more than g desirably 110emus/more than g at 
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least. Moreover, as a coercive force, it is 900 or more Oes desirably more than 
8000e (oersted). And a certain thing of the axial ratio of- the grain is [ five or 
more ] desirable. Furthermore, in order to improve a property, nonmetals, such as 
B, C, aluminum, Si, and P, may be added during composition. Usually, the layer of 
an oxide is formed in order to stabilize the grain front face of the 
aforementioned metal powder chemically. 

[0041] As the aforementioned tabular hexagonal ferrite, it is the ferromagnetic 
which has an easy axis in the orientation perpendicular to the monotonous side by 
plate-like, and there are a barium ferrite, a strontium ferrite, a lead ferrite, 
calcium fer rites, or those cobalt substitution products, and the cobalt 
substitution product of a barium ferrite and the cobalt substitution product of a 
strontium ferrite are desirable also in especially inside. Furthermore, in order 
to improve the property if needed, you may add elements, such as In, Zn, 
germanium, Nb, and V. In order to form the magnetic-recording medium of this 
invention into high recording density, while it is required to be small as 
mentioned above in the grain size of the aforementioned tabular hexagona l-ferr i te 
powder, as a magnetic properties, saturation magnetization is 53emus/more than g 
desirably 50emus/more than g at least. Moreover, as a coercive force, it is 
desirable that they are 500 or more Oes and 600 Oes or more, a hexagonal ferrite 

— a long wave — the magnetic grain of others [ case / of long record / output ] 

— comparing — lowering — coming out — although it is, if the record 
wavelength of a high frequency band serves as short wavelength record of 1.0 
micrometers or less, it will rub from other magnetic grain — carry out — there 
is the characteristic feature that high power is expectable Furthermore, if it is 
in a disk- 1 ike magnetic-recording medium I ike a magnetic-recording disk, the 
output of a ci rcumferencial direction is uniform, it is desired for there to be 
no change, and, for that, it is needed that the amount-of-preferred-or ientat ion 
ratio within a field is high as much as possible. If a hexagonal ferrite is used 
as magnetic grain, 0.9 or more high amount-of-preferred-or ientat ion ratios are 
real izable. 

[0042] In addition, the magnetic properties of ferromagnetic powder, such as the 
amount of saturation magnetization and a coercive force, was set to maximum 
impression magnetic field 10k0e using VSM-PI (product made from **** industry). 
Moreover, measurement of specific surface area is based on the BET adsorption 
method which used can ********** (made in [ ******** chromium company ] the 
U.S.). They are 250 degrees C and the value measured in the nitrogen ambient 
atmosphere for 30 minutes by BET one point method for BET method after 
dehydration (partial pressure 0.30). 

[0043] As for the water content of these ferromagnetic powder, it is desirable to 
consider as 0.01 or 2 % of the weight. As for a water content, optimizing 
according to the modality of binder resin is desirable. It is desirable to 
optimize with the combination with the binder resin which also uses pH of 
ferromagnetic powder. Although the domain is 4 or 12, it is 5 or 10 preferably. 
[0044] The binder resin which can be used by the magnetic-recording medium of 
this invention can essentially be used fair, even if it is a magnetic layer and 
it is a non-magnetic layer. As a binder resin, a well-known thermoplastic system 
resin, a heat-curing system resin, reaction type resins, and such mixture are 
used conventionally. As a thermoplastic system resin, a glass transition 
temperature is [ -100 or 150 degrees C, and number average molecular weight ] 
1000 or 200000, and the thing 10000 or 100000, and whose polymerization degree 
are about 50 or about 1000 preferably. 

[0045] As such a binder resin, there are a polymer which contains a vinyl 
chloride, vinyl acetate, vinyl alcohol, a ma lei c acid, a ******** acid, an 
acrylic ester, a vinyl idene chloride, aery lonitr i le, a methacrylic acid, a 
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methacrylic ester, styrene, a butadiene, ethylene, a vinyl butyral, a vinyl 
acetal, vinyl ether, etc. as a configuration unit or a copolymer, a polyurethane 
resin, and various rubber system resins. 

[0046] Moreover, as thermosetting resin or a reaction type resin, the mixture of 
phenol resin, an epoxy resin, a polyurethane hardening type resin, a urea-resin, 
melamine resin, alkyd resin, an acrylic reaction resin, a formaldehyde resin, 
silicone resin, epoxy-po I yami de resin, polyester resin, and an isocyanate 
prepolymer, the mixture of polyester poliomyelitis-** and a po I y-i socyanate, 
polyurethane, the mixture of a poly- isocyanate, etc. are raised. 
[0047] These resins are indicated in detail by the "plastics handbook" of the 
Asakura bookstore issue. Moreover, it is also possible to use a well-known 
electron ray hardening type resin for a first pass or the second layer. These 
examples and the manufacture technique of those are indicated in detail by JP, 62- 
256219, A. 

[0048] Although it can be combined and used, that the above resin is independent, 
or vinyl chloride resin, a vinyl chloride vinyl acetate resin, a vinyl chloride 
vinyl acetate vinyl alcohol resin, a vinyl chloride vinyl acetate maleic- 
anhydride copolymer, a nitrocellulose, the combination of at least one sort 
chosen out of inside and a polyurethane resin or the thing that combined the 
poly- isocyanate with these is raised as a desirable thing. The structure of a 
polyurethane resin can use well-known things, such as polyester polyurethane, 
polyether polyurethane, polyether polyester polyurethane, polycarbonate 
polyurethane, polyester polycarbonate polyurethane, and po I y-capro I actone 
polyurethane. The need is embraced in order to acquire more excellent 
dispersibi I ity and endurance about all the binders shown here. C00M, S03M, 0S03M, 
P=0 (0M)2, and 0-P=0 (0M) — two (per above — M — a hydrogen atom — ) or it is 
desirable that it is with ** which introduced at least one or more polar groups 
chosen out of an a I kali -metal base, OH and NR2, N+R3 (R is hydrocarbon group) 
epoxy group, SH, CN, etc. by copo I ymer i zat i on or the addition reaction The amount 
of such a polar group is 10-1 or ten - eight mols/g, and is 10-2 or ten - six 
mols/g preferably. 

[0049] As a concrete example of these binders used for this invention, it is uni- 
******-byte company make. VAGH, VYHH, VMCH, VAGF, VAGD, VR0H, VYES, VYNC, VMCC, 
XYHL, XYSG, PKHH, PKHJ, PKHC, PKFE, **** chemical-i ndustry company make, MPR-TA, 
MPR-TA5, MPR-TAL, MPR-TSN, MPR-TMF, MPR- TS, MPR-TM, 1000W by the 
electrochemistry company, DX80. DX81, DX82 and DX83, MR110 by Nippon Zeon Co., 
Ltd., MR1 00, 400x11 OA, ********** N2301, N2302, and N2304 by the Japanese 
polyurethane company, Dainippon Ink bread-making ******** T-5105, T-R3080, T- 
5201, the bar knock D-400, D-210-80, chestnut ****** 6109 and 7209, Byron UR8200 
by Toyobo Co., Ltd., UR8300, UR8600, RV530, RV280, size Japanese energy- i zed 
company make, the ******** I am ins 4020, 5020, 5100, 5300, 9020, 9022, and 7020, 
the Mitsubishi Kasei Corp. make, MX5004, and Mitsuhiro — formation — shrine 
make, ********** SP-150, the Asahi Chemical Industry Co., Ltd. make, the saran 
F310 and F210, etc. are raised 

[0050] the binder used for this invention — the magnetic substance and 
nonmagnetic fine particles of each class — receiving — 5 or 50% of the weight 
of a domain — it is preferably used in 10 or 30% of the weight of the domain 
When using a vinyl chloride system resin and it uses po I yurethane-res i n ** 5 or 
100% of the weight, as for a po I y-i socyanate, it is desirable to use in 2 or 100% 
of the weight of the domain combining these 2 or 50% of the weight. 
[0051] In this invention, as for 0.05 or 10kg/cm2, and the yield point, 0.05 or 
10kg/cm2 are [ -50 or 100 degrees C, and fracture elongation / fracture stress ] 
desirable [ a glass transition temperature ] 100 or 2000%, when using 
polyurethane. 
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[0052] As a poly- isocyanate which has in this invention and is, the poly- 
isocyanate generated according to isocyanates, such as tolylene d i i socyanate, 4- 
4' -di phenyl methane d i i socyanate, hexamethy lene d i- i socyanate, xylylene 
di isocyanate, naphthylene -1, 5-d i i socyanate, ortho toluidine d i i socyanate, 
isophorone d i i socyanate, and tr i pheny I methane tr i i socyanate, the product with 
these isocyanates and polyalcohols, and condensation of isocyanates can be used. 
As a tradename with which these isocyanates are marketed Japanese polyurethane 
company make, coronate L, coronate HL, coronate 2030, coronate 2031, ********-** 
MR ********-** MTL, The Takeda Chemical Industries, Ltd. make, ******-** D-102, 
******-** D-110N, ******-** D-200, ******-** D-202, the Sumitomo Beyer company 
make, Desmodur L, Desmodur IL, Desmodur N Desmodur HL, etc. — it is — these — 
an independent or hardening reactant difference — using — the combination 
beyond two or it — a first pass — it can have the second layer and can be 
[0053] In addition to this in the magnetic layer of the magnetic-recording medium 
of this invention, lubricant, an antistatic agent, a dispersant, a plasticizer, 
an antifungal agent, etc. can be added. 

[0054] As lubricant used for the magnetic layer of this invention, a dialkyl 
polysi loxane (an a Iky I is the carbon number 1 or five pieces), a dialkoxy 
polysi loxane (alkoxy ******** 1 or four pieces) and a monoalkyl monochrome alkoxy 
polysi loxane (an a Iky I — a carbon number 1 — or five pieces) Conductive 
impalpable-powder; molybdenum disulfide [, such as s i I i cone-o i I ; graphite ], such 
as alkoxy ******** 1 or four pieces, a phenyl polysi loxane, and a phloroalkyl 
polysi loxane (an alkyl is the carbon number 1 or five pieces), Inorganic ******; 
polyethylene, such as a tungsten disulfide, polypropylene, unsaturation aliphatic 
hydrocarbon (the compound which n-olef in double bond combined with the carbon of 
the terminal — ) liquefied in plastics impalpable-powder; alpha olefin 
polymerization object; ordinary temperature, such as a polyethylene vinyl 
chloride copolymer and a po I ytetraf I uoroethy I ene The fatty acid ester and the 
f luorocarbons etc. which consist of the carbon-number abbreviation 20; carbon 
number 12, 20 a little salt machine nature fatty acids and the carbon number 3, 
or 12 monovalent alcohol can be used. 

[0055] Fatty acid ester is the most desirable especially. 

[0056] It becomes the raw material of fatty acid ester. As alcohol, polyhydric 
alcohol, such as system monoalcohol, such as ethanol, a butanol, a phenol, benzyl 
alcohol, 2-methyl butyl alcohol, 2-hexyl decyl alcohol, the propylene-glycol 
monobutyl ether, an ethylene glycol monobutyl ether, the d i propylene-glycol 
monobutyl ether, the di ethylene-glycol monobutyl ether, and sec butyl alcohol, 
ethylene glycol, a diethyl ene glycol, neopentyl glycol, a glycerol, and a 
sorb i tan derivative, is mentioned. 

[0057] Similarly as a fatty acid, aliphatic carboxylic acids or such mixture, 
such as an acetic acid, a propionic acid, an octanoic acid, 2-ethyl hexanoic 
acid, a lauric acid, a myristic acid, stearin acid, a palmitic acid, behenic 
acid, arachin acid, an oleic acid, linolic acid, a linolenic acid, an elaidic 
acid, and a palmitoleic acid, are mentioned. 

[0058] The example as fatty acid ester Butyl stearate, sec-butyl stearate, 
Isopropyl stearate, butyl oleate, amy I stearate, 3-methyl butyl stearate, 2- 
ethylhexyl stearate, 2-hexyl ****** stearate, butyl pa Imitate, a 2-ethylhexyl 
millimeter state, Butyl stearate, and mixture of butyl palmitate, butoxy ethyl 
stearate, 2-butoxy-1 -propyl stearate, the thing which acylated the di propylene- 
glycol monobutyl ether by stearin acid, The various ester compounds which 
acylated di ethylene-glycol di pa Imitate and the hexamethy lene diol by the myristic 
acid, and were made into the diol, such as oleate of a thing and a glycerol, can 
be mentioned. 

[0059] Furthermore, when using a magnetic-recording medium under high humidity, 
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in order to mitigate hydrolysis of the often produced fatty acid ester, choosing 
isomerism structures, such as a fatty acid of a raw material and 
branching/straight chain of alcohol, and ****/transf ormer, and a branch location 
is made. 

[0060] These lubricant is added in the domain of 0.2 or 20 weight section to the 
binder 100 weight section. 

[0061] As lubricant, the following compounds can also be used further. That is, 
they are a silicone oil, graphite, molybdenum disulfide, a boron nitride, a 
graphite fluoride, fluorine alcohol, a polyolefine, a polyglycol, an a Iky I 
phosphoric ester, a tungsten disulfide, etc. 

[0062] These lubricant can be added also to a non-magnetic layer, and the 
addition is added in the domain of 0.2 or 20 weight section to all the 
nonmagnetic powder 100 weight sections. By adding lubricant in a non-magnetic 
layer, the fraction which run short in a magnetic layer is supp liable. Especially 
since a limitation has especially this effect in the amount of the lubricant 
which can hold a magnetic layer when a magnetic layer is as thin as 1 micrometer 
or less, it is effective. 

[0063] Moreover, all or its part of additive used by this invention may be added 
just before an application, when you may add at any process of a magnetic coating 
manufacture, for example, it mixes with the magnetic substance before a kneading 
process, it adds at the kneading process by the magnetic substance, the binder, 
and the solvent, it adds at a distributed process and it adds after variance. 
[0064] As a dispersant which can be used for the magnetic layer of the magnetic- 
recording medium of this invention A capryl ic acid, a capric acid, a I auric acid, 
a myristic acid, a palmitic acid, Stearin acid, behenic acid, an oleic acid, an 
elaidic acid, linolic acid, the carbon numbers 12, such as a linolenic acid and a 
****** roll acid, or 18 fatty acids (it COOHs R1 — ) R1 is the alkali metal (it 
Lis) of the carbon number 11, 17 a Iky Is, or the fatty acid of the alkenyl base; 
above, alkaline earth metal (Mg and calcium — ), such as Na and K compound; 
containing the fluorine of the fatty acid ester of the metallic-soap; above which 
consists of Ba) — the amide; polyalkylene oxide a Iky I phosphoric ester; 
lecithin; trialkyl polyolefine oxy-quarternary ammonium salt (an a Iky I — a 
carbon number 1 — or five pieces) of the aforementioned fatty acid As for an 
olefin, ;, such as ethylene and a propylene, etc. is used. In addition, the 
sulfate etc. is [ other than 12 or more-carbon number higher alcohol and these ] 
usable. These dispersants are added in the domain of 0.5 or 20 weight section to 
the binder resin 100 weight section. 

[0065] In a magnetic layer, in order to prevent the affixes by electrification, 
such as dust and dust, you may add carbon black, graphite, a metal powder, etc. 
as an antistatic agent. 

[0066] the content of an antistatic agent — usually — 1 of ferromagnetic powder 
— or it contains 20% of the weight Since the degree of restoration of 
ferromagnetic powder will be reduced if the amount of an antistatic agent 
increases not much, it is not desirable. 

[0067] The non-magnetic layer of the magnetic-recording medium of this invention 
is a layer which makes nonmagnetic powder and a binder resin a subject. As for 
the proportion of nonmagnetic powder and a binder resin, it is desirable that it 
is 100:10 or 100:50 in a weight ratio. 

[0068] the thickness of a non-magnetic layer — 0.5 — or 10 micrometers is 0.5 
or 5 micrometers desirably Since it will stop obtaining the magnetic layer of 
uniform thickness if the thickness of a non-magnetic layer is not much thin, and 
the hit by the magnetic head will deteriorate if not much thick, it is not 
des i rab I e. 

[0069] Especially the nonmagnetic powder contained in a non-magnetic layer is not 
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limited, and various kinds of well-known nonmagnetic powder can be used for it 
from the former. It is effective in prevention of the affix which weakens the 
electrification nature of the magnetic-recording medium of this invention, and 
causes dropout especially because a making [ the antistatic agent which can be 
contained in the magnetic layer mentioned above / contain in a non-magnetic 
layer ] magnetic layer is thin. 

[0070] As conductive grain contained in the aforementioned non-magnetic layer, 
carbon black is desirable and can use the furnace for rubber, thermal one for 
rubber, the black for the color, acetylene black, etc. Specific surface area is 5 
or 500m2/g, and DBP oil absorption is 10 or 1500ml / 100g (DBP oil absorption of 
carbon black), the di butyl phthalate was added little by little to carbon black 
powder, the status of carbon black was observed, making it scour each other, the 
point of making one lump from the status distributed scattering I y was found out, 
and the addition (ml) of the di butyl phthalate at that time was made into DBP oil 
absorption 0. 1 or 1g[/cc ] ** of a tap density is [ 5mmicro or 300mmu, and PH / 2 
or 10, and a water content ] desirable [ a particle diameter ] 0. 1 or 10% of the 
weight. As a concrete example of the carbon black used for this invention, the 
Cabot Corp. make, BLACKPEARLS 2000, 1300, 1000, 900, 800, and 700, VULCAN XC-72, 
Asahi carbon company make, # 80, #60, #55, #50, #35,- Mitsubishi Kasei industrial 
company make, #3950B, # 2400B, #2300, #900, #1000#30, #40, #10B, Made in 
**************-Bonn, C0NDUCTEXSC, RAVEN 150, 50, 40, 15, ********** black EC made 
from lion ******, ********** black ECDJ-500, ********** black ECDJ-600, etc. are 
raised for ** etc. It does not matter even if it uses what graph ite-i zed surface 
[ a part of ] even if it carried out surface treatment of the carbon black with 
the dispersant etc., or graft-ized and it used it by the resin. Moreover, before 
adding carbon black in application variance liquid, you may distribute by the 
binder beforehand. 

[0071] In addition, when using carbon black for a magnetic layer, as for the 
amount to ferromagnetic powder, it is desirable that it is 0.1 or 30 % of the 
weight. It is desirable 3 or to make a non-magnetic layer contain 20% of the 
weight to all nonmagnetic powder furthermore. Carbon black has work of antistatic 
[ of a magnetic layer and a non-magnetic layer ], a coeff icient-of-f r ict ion 
reduction, shading nature grant, the enhancement in layer on the strength, etc., 
and these change with carbon black to use. Therefore, of course, these carbon 
black used for this invention is possible for using properly according to the 
purpose on the basis of many properties which changed the modality, an amount, 
and combination and were shown in the points, such as grain size, oil absorption, 
an electric conductivity, and pH. The carbon black which can be used is for 
example, "carbon black handbook" carbon black association editing. It can be made 
reference. It is desirable that it is **********. 

[0072] In addition to this as nonmagnetic powder made to contain in a non- 
magnetic layer, the abrasive material made to contain in the aforementioned 
magnetic layer can be used. 

[0073] Although the grain size of these nonmagnetic powder has 0.01 or desirable 
2 micrometers, the nonmagnetic powder with which grain size is different if 
needed is comb i nab I e, or independent nonmagnetic powder can also make a particle 
size distribution large, and can also give the same effect. 1 or 30m2/g of pH is 
[ 0.3, or 2g /and a water content cc / 2 or 11, and specific surface area ] 
desirable [ a tap density ] 0. 1 or 5% of the weight. Any of the shape of a 
needle, a globular shape, and a die are sufficient as the configuration of the 
nonmagnetic powder used for this invention. As a concrete example of the 
nonmagnetic powder used for this invention, the Sumitomo Chemical Co., Ltd. make, 
AKP-20, AKP-30, AKP-50, HIT-50, the Nippon Chemical Industrial Co., Ltd. make, G5 
and G7] S-1 , the Toda Kogyo Corp. make, TF-100, TF-120, TF-140, TTby Ishihara 
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Sangyo Kaisha, Ltd. 055 series, ET300W, STT30 by Titan Kogyo K. K. , etc. are 
ra i sed. 

[0074] There is no place which essentially changes the binder resin used for a 
non-magnetic layer with the thing for magnetic layers, and it can use the same 
thing. 

[0075] Each above constituent is mixed with the organic solvent of a binder 
resin, distributed processing is carried out by the **** disperser, and uniform 
application liquid is created. 

[0076] It is not necessarily pure 100% and each material added in a magnetic 
layer or a non-magnetic layer is an isomer, unreacted object, and side reaction 
object, a decomposition product, and an oxide in addition to a principal 
component. The impure part of a grade may be contained. 30 or less % of the 
weight is desirable still desirable, and these impure parts are 10 or less % of 
the weight. 

[0077] Moreover, all or its part of each material used by this invention may be 
added just before an application, when you may add at any process which 
manufactures application liquid, for example, it mixes with the magnetic 
substance before a kneading process, it adds at the kneading process by the 
magnetic substance, the binder, and the solvent, it adds at a distributed process 
and it adds after variance. 

[0078] The aforementioned organic solvent used by this invention by arbitrary 
proportion An acetone, a methyl ethyl ketone, A methyl isobutyl ketone, a 
diisobutyl ketone, a eye I ohexanone, Ketones, such as i so ho I on and a 
tetrahydrofuran, a methanol, ethanol, Propanol, abutanol, isobutyl alcohol, 
isopropyl alcohol, Alcohols, such as a methyl eye lohexanol , methyl acetate, butyl 
acetate, Ester, such as an isobutyl acetate, an isopropyl acetate, an ethyl 
lactate, and an acetic-acid glycol The Glico-****** chill ether, the glycol 
monoethyl ether, a dioxane, Which glycol -ether system, benzene, toluene, a 
xylene, cresol, Things, such as chlorinated hydrocarbons, such as aromatic 
hydrocarbons, such as ch I orobenzene, methylene chloride, ethylene chloride, a 
carbon tetrachloride, chloroform, an ethylene ch lorohydr i n, and d i ch I orobenzene, 
N. N-di methyl formamide, and a hexane, can be used. These organic solvents are not 
necessarily pure 100%, and impure parts, such as an isomer, unreacted object, and 
side reaction object, a decomposition product, an oxide, and moisture, may be 
contained in addition to a principal component. 30 or less % of the weight is 
desirable still desirable, and these impure parts are 10 or less % of the weight. 
As long as the organic solvent used by this invention is required, it may change 
the modality and an amount by the magnetic layer and the non-magnetic layer. 
[0079] Although the solvents with high surface tension (a eye I ohexanone, dioxane, 
etc.) are used for the non-magnetic layer application liquid of a lower layer 
which is in the upper application liquid for magnetic layers with an volatile 
high solvent, and raises front-face nature, the stability of an application is 
raised and raising the degree of restoration using the high solvent of a soluble 
parameter etc. is raised to the non-magnetic layer application liquid of a lower 
layer as the example, it is undoubted that it is not what was restricted to these 
examples. 

[0080] In a manufacture of the magnetic-recording medium of this invention, the 
process which manufactures application liquid consists of a kneading process, a 
distributed process, and a mixed process established before and after these 
processes if needed at least. Each process may be divided into two or more 
phases, respectively. You may add all raw materials, such as the magnetic- 
substance grain used for this invention, a binder resin, an abrasive material, 
nonmagnetic grain, an antistatic agent, lubricant, and a solvent, in any phase of 
which process. Moreover, each raw material may be divided at two or more 
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processes, and you may add. For example, you may divide and supply polyurethane 
at the mixed process for the viscosity control after a kneading process, a 
distributed process, and variance. 

[0081] Although the conventional well-known manufacturing technology's can be 
used as a part of process of course in order to attain the purpose of this 
invention, at a kneading process, the residual magnetic flux density (Br) of the 
magnetic-recording disk of this invention can be made high by using the thing 
with strong kneading force, such as a continuity kneader and a pressurized 
kneader. When using a continuity kneader or a pressurized kneader, kneading 
processing is carried out in the domain of 15 or 500 weight section to all of 
magnetic-substance grain and binder resins or its part (however, it is desirable 
that they are 30% of the weight or more of all binder resins), and the magnetic 
grain 100 weight section. The detail of these kneading processings is indicated 
by JP, 1-106388, A and JP, 1-79274, A. ** which can be more efficiently produced by 
using a simultaneous multistory application method which is indicated by JP, 62- 
212933, A in this invention. 

[0082] While the method of application of the non-magnetic layer at the time of 
manufacturing the magnetic-recording medium of invention of the 1st of this 
invention and the 2nd invention and a magnetic layer still has the application 
layer for non-magnetic layers applied on the nonmagnetic base material in a damp 
or wet condition, it is desirable to adopt the method of application of the so- 
called wet-on-wet method which applies the application liquid for magnetic layers 
on it. By adopting this application method, the adhesion of the magnetic layer to 
a non-magnetic layer can be raised, there is no peeling of a magnetic layer that 
the thickness of a magnetic layer is very as thin as 1.0 micrometers like this 
invention, and the magnetic-recording disk which was excellent in the run 
endurance which dropout seldom produces can be obtained. Furthermore, even if it 
is thin, the homogeneous high magnetic layer of thickness can be obtained. 
Probably because a magnetic layer is very thin, the method which applies a 
magnetic layer on it after applying the application liquid of a non-magnetic 
layer, drying and forming a non-magnetic layer is not enough as the adhesion of a 
non-magnetic layer and a magnetic layer, and two- layer seldom becomes one- 
structure as a layer formed on the nonmagnetic base material in it. 
[0083] As the concrete technique of a wet-on-wet application method (1) The 
gravure application generally used in magnetic coating, a rol I application, a 
blade application, While a lower layer is first applied by the extrusion coater 
and the layer is still in a damp or wet condition For example, the technique of 
applying the upper layer by the nonmagnetic base material pressur izat ion type 
extrusion coater currently indicated by JP, 1-461 86, B, JP, 60-2381 79, A ******, and 
JP, 2-265672, A, (2) By the application head which built in two application liquid 
dipping slits which are indicated by JP, 63-88080, A, JP, 2-1 7971 , A, and JP, 2- 
265672, A The technique of applying the upper layer and a lower layer almost 
simultaneous etc. is mentioned by the extrusion coater with a back up roll 
currently indicated by the technique of applying the application liquid of a 
lower layer, and the upper application liquid almost simultaneous, and (3) JP, 2- 
174965, A. 

[0084] In addition, it is desirable to give a shearing force to the application 
liquid inside an application head by the technique which is indicated by JP, 62- 
95174, A and JP, 1-236968, A in order to prevent floccuiation of the grain 
distributed in application liquid. 

[0085] Moreover, there is a vi scoe I ast i c i ty property (thixotropy) of application 
liquid as what should be regarded by the wet-on-wet application method. That is, 
when the difference of the **** property of the application liquid of the upper 
layer and a lower layer was large and it applies, like this invention, when the 
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thickness of the upper magnetic layer is very thin, it is easy for mixture **** 
of liquid to happen by the interface of the upper application layer and a lower 
layer application layer, and to cause the problem of the front-face nature of a 
magnet i c I aye r fa I I i ng. 

[0086] Although it is effective to make the same first the particulate material 
of the upper layer and a lower layer in order to bring the viscoelast icity 
property of application liquid close as much as possible, since it is not made, 
in order to double with the structural viscosity which the structure structure 
where magnetic grain is formed of magnetism in the appl ication liquid of a 
magnetic layer brings, in the case of this invention, it is desirable to use the 
grain which is easy to form structural viscosity like carbon black as nonmagnetic 
grain of the non-magnetic layer application liquid of a lower layer. Therefore, 
in this invention, although it is effective that oil absorption uses the parvus 
carbon black of grain size greatly, it is also effective to use the parvus 
nonmagnetic grain of grain size other than carbon black simultaneously. For 
example, by grain, such as titanium oxide 1 micrometer or less and oxidization 
aluminum, it is easy to become the application liquid with the structural 
viscosity of grain by moderate f loccu I at ion. 

[0087] The nonmagnetic base material used for the magnetic-recording medium of 
this invention can use well-known films, such as polyester, such as polyethylene 
terephthalate and polyethy lenenaphthalate, polyolef ines, a cellulose triacetate, 
a polycarbonate, a polyamide, a polyimide, a polyamidoimide, and a polysulfone. 
You may perform corona discharge processing, a plasma treatment, ****** 
processing, heat treatment, dust-removing processing, etc. to these base 
materials beforehand. 

[0088] the thickness of the magnetic-recording medium of this invention — 1 — 
or 100 micrometers is 20 or 85 micrometers desirably 

[0089] Moreover, you may prepare the under coat which consists of polyester resin 
for the enhancement in adhesion etc. between the non-magnetic layers prepared a 
nonmagnetic base material and on it. such thickness — usually — 0.01 — or 2 
micrometers is 0.05 or 0.5 micrometers desirably 

[0090] The non-magnetic layer and magnetic layer of a magnetic-recording medium 
of this invention are prepared in one side or both sides of a nonmagnetic base 
mater ial . 

[0091] In order to attain the purpose of this invention effectively, as for the 
surface roughness of the aforementioned nonmagnetic base mater i a I , it is 
desirable to use preferably 0.03 micrometers or less of 0.02 micrometers or less 
of the following [ 0.01 micrometermu ] still preferably with a center line 
average surface roughness (Ra) and (the cut-off value of 0.25mm). Moreover, as 
for these nonmagnetic base materials, it is desirable that the aforementioned 
center line average surface roughness does not only have a big and rough salient 
of not only the parvus but 1 micrometers or more. Moreover, a surface granularity 
configuration is freely controlled with the size and amount of a filler which are 
added by the nonmagnetic base material if needed. As an example of these fillers, 
organic resin impalpable powders, such as oxides, such as calcium, Si, and Ti, 
and acrylic besides a carbonate, are raised. F-5 value of the web run orientation 
of the nonmagnetic base material used for this invention — desirable — F-5 
value of 5 or 50kg/mm2, and the orientation of a web width — desirable — 3, or 
30kg / mm2 — it is — a web — F-5 value of the long orientation of a hand is 
higher than F-5 value of the orientation of a web width the time of making 
especially a crosswise intensity high, although it is general — the — it 
[0092] Moreover, preferably, 3% or less, it is still desirable, the rate of a 
thermal contraction for 1.5% or less and 80 degree-C 30 minutes is desirable, and 
the rate of a thermal contraction for 100 degree-C 30 minutes of the web run 
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orientation of the aforementioned nonmagnetic base material and the cross 
direction is 0.5% or less still desirably 1% or less. As for 5 or 100kg/mm2 f and 
an elastic modulus, 100 or 2000kg/mm2 are [ breaking strength / both directions ] 
desirable. 

[0093] Furthermore, plus ********-** which has thermal resistance, such as epoxy, 
a polyimide, a polyamide, and a poly imidoamide, as a calender roll which uses the 
front face of a magnetic layer by pressing processing made smooth is used. 
Moreover, pressing processing can also be carried out by the metal roll comrade. 
70 degrees C or more of the processing temperature of a pressing are 80 degrees C 
or more still desirably desirably. 200kg /of linear pressure force is [ cm ] 
300kg/cm or more still preferably desirably. 

[0094] Desirably the surface specific resistance of the magnetic layer side of 
the magnetic-recording medium of this invention 105, or 5x109 ohms / sq, The 
elastic modulus of a magnetic layer which is extended 0.5% and comes out is 
desirable, 100 or 2000kg/mm2, and breaking strength are desirable, and the 
elastic modulus of 1 or 30kg/cm2, and a magnetic-recording medium the web 
application orientation and the cross direction The web application orientation, 
the cross direction — desirable — 100 or 1500kg/mm2 p and remains mileage are 
desirable, and the rate with a temperature [all ] of 100 degrees C or less of a 
thermal contraction is 0.1% or less most desirably 0.5% or less still desirably 
1% or less 0. 5% or less. 

[0095] The remains solvent contained in a magnetic layer is two or less 
[ 10mg //m ] still desirably, and its one fewer than the remains solvent by which 
the remains solvent contained in a magnetic layer is contained in a non-magnetic 
layer is / two or less / 100mg //m ] / desirably desirable. 

[0096] A magnetic layer and a non-magnetic layer are desirable, and the voids 
which a magnetic layer has is below 10 capacity % still desirably below 30 
capacity %. Although the one where the voids of a non-magnetic layer is larger 
than the voids of a magnetic layer is desirable, if the voids of a non-magnetic 
layer is 5% or more, even if it is small, there is no furnace. 
[0097] Although the magnetic-recording medium of this invention has a non- 
magnetic layer and a magnetic layer, according to the purpose, being presumed 
easily can change these physical properties by the non-magnetic layer and the 
magnetic layer. For example, the elastic modulus of a magnetic layer is made 
high, the elastic modulus of a non-magnetic layer is made lower than a magnetic 
layer, and the hit by the head of a magnetic-recording medium is improved at the 
same time it raises run endurance. 

[0098] By using the magnetic-recording disk of this invention, it has the 
advantage that do not fall even if the overwrite property that high-density 
magnetic recording is possible and it is indispensable to the digital data record 
medium especially used for a store and read-out in a computer information becomes 
high-density record [ as / for example, whose shortest record wavelength is 1.5 
micrometers or less ], and run endurance does not fall, either. 
[0099] The advantage originates in the aforementioned configuration of the layer 
especially formed on a nonmagnetic base material by the aforementioned 
characteristic feature brought by the configuration and its manufacture technique 
of a magnetic disk of this invention, and the aforementioned method of 
application of the layer. 

[0100] Moreover, ****** when record wavelength short-wave I ength-i zes, and when 
track density becomes high, by using the magnetic-recording disk of this 
invention, there are few cross talks of a signal and record excellent in the 
separability of a peak shift can be performed. Therefore, recording track width 
of face is the conditions track density 14 truck / more than 50 micrometers or 
less and mm, even if the shortest record wavelength carries out record of 1.5 
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micrometers or less, it excels in the overwrite fitness, and good record and 
regeneration are possible also for run endurance. 

[0101] The following examples and examples of a comparison explain the new 

characteristic feature of this invention concretely. In addition, it is the 

"weight sections" that all it is with the "section." 

[0102] 

[Examp I e] 

[Example 1] 

(Composition for non-magnetic layers) 

Nonmagnetic powder Ti02 (Ishihara Sangyo TY50) The 90 sections (0.34 micrometers 
of mean particle diameters, specific-surface-area of 5.9m 2/g by the BET 
adsorption method, pH 5.9) 

Carbon black (********** black EC made from lion ******) The ten sections (mean- 
particle-diameter 30mmicro, DBP oil absorption of 350ml / 100g, and specific- 
surface-area 950m2/g by BET adsorption method) 

Vinyl chloride vinyl acetate-vinyl alcohol copolymer The 14 sections 

( composition ratio 86:13:1 polymerization degree 400 which contains the polar 

group of -N(CH3)3+CI- 5x10 to 6 eq/g) 

Polyester polyurethane resin The five sections (****** a ** ******** ** recall / 
cuff ** ************ ** ******** / MDI =0.9/2.6 / 1 -S03Na machine 1x10 -4 eq/g 
inclusion) 

sec ******** stearate 5 section 2 ********** 1 ****** pj|| stearate 5 section 
oleic acid 1 section methyl ethyl ketone The 2Q0 sections [0103] 
(Composition for magnetic layers) 

Ferromagnetic metal powder (composition Fe: nickel =96:4) The 100 sections 
(coercive-force He 16000e, specific-surface-area 58m2/g microcrystal size 195A, 
and saturation magnetization sigma s 130 emu/g grain-size (diameter of major 
axis) 0. 20micro, need lei ike ratio 10) 

Vinyl chloride system copolymer The 14 sections (-S03Na content : 1 x1 0-4eq/g) 
Polyester polyurethane resin The three sections (****** a ** ******** ** recall / 
cuff ** ************ ** ******** / MDI =0.9/2.6 / 1 -S03Na machine 1x10 -4 eq/g 
inclusion) 

An alpha alumina (AKP[ by Sumitomo Chemical Co., Ltd. ]- 15) The ten sections () 
[0.7 micrometers of mean grain size, ] [ specific-surface-area 3. 1m2/g carbon 
black (0.10 micrometers of grain size) ] 0.5 section iso hexa ****** stearate 6 
section oleic acid 2 section methyl ethyl ketone The 200 sections [0104] After 
kneading each of the above-mentioned constituent for magnetic layers, and a 
nonmagnetic compatible constituent with a continuity kneader, it was made to be 
and to distribute with a sand mill. The poly-isocyanate was added to the 
application liquid of a non-magnetic layer, the 12 sections were added to the 
obtained distributed liquid at the ten sections and the application liquid of a 
magnetic layer, the butyl -acetate 40 section was further added to each, it 
filtered using the VCF which has a 1-micrometer mean aperture, and the object for 
non-magnetic layer formation and the application liquid for magnetic layer 
formation were adjusted, respectively. The obtained non-magnetic layer 
application liquid so that the thickness of the non-magnetic layer after xeransis 
may be set to 2 micrometers So that the thickness after xeransis of a magnetic 
layer may be set to 0.45 micrometers in the application liquid for magnetic 
layers on it A simultaneous multistory application is performed by 62 micrometers 
in thickness on the polyethylene terephtha I ate base material whose center line 
surface roughness is 0.01 micrometers. While both layers are still in a damp or 
wet condition, again the frequency of 50Hz, and 200 gauss of magnetic field 
intensities The frequency of 50Hz, It is passed through the inside of two 120 
gauss magnetic-field-intensity alternating current magnetic field generators, and 
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random-orientation processing is performed. After xeransis, Seven steps of 
calenders performed temperature of 90 degrees C, and it processed with the linear 
pressure of 300kg/cm, and pierced to 3.5 inch, and after surface polishing 
processing ******, the liner put into 3.5 inch cartridge [ finishing / an 
installation inside ], added the predetermined mechanism element, and created the 
sample of 3.5 inch floppy disk. 

[0105] In the [example 2] example 1, alpha ********** used for the magnetic layer 
was changed into the following, and also the sample of 3.5 inch floppy disk was 
created on the same conditions as an example 1. 

alpha ********** ( AKP[ by Sumitomo Chemical Co., Ltd. ]- 10) The ten sections 
1.0 micrometers of mean grain size, specific surface area 2. 1m2/g [0106] In the 
[example 3] example 1, the sample of 3.5 inch floppy disk was created on the same 
conditions as an example 1 except having applied so that the thickness after 
drying non-magnetic layer application liquid might be set to 2 micrometers and 
the upper magnetic layer xeransis thickness might be further set to 0.2 
micrometers on it just behind it. 

[0107] In the [example 4] example 1, the sample of 3.5 inch floppy disk was 
created on the same conditions as an example 1 except having changed as follows 
the addition of alpha ********** used for the magnetic layer. 

Alpha alumina (AKP[ by Sumitomo Chemical Co., Ltd. ]- 15) The three sections 0.7 
micrometers of mean grain size, specific surface area 3. 1m2/g [0108] In the 
[example 5] example 1, the sample of 3.5 inch floppy disk was created except 
having changed as follows the addition of alpha ********** used for the magnetic 
layer. 

Alpha alumina (AKP[ by Sumitomo Chemical Co., Ltd. ]- 15) The 18 sections 0.7 
micrometers of mean grain size, specific surface area 3. 1m2/g [0109] In the 
[example 1 of comparison] example 1, the sample of 3.5 inch floppy disk was 
created on the same conditions as an example 1 except having changed as follows 
alpha ********** used for the magnetic layer. 

Sumitomo Chemical Co., Ltd. make HIT-50 The ten sections 0.25 micrometers of mean 
grain size, specific surface area 8. 5m2/g [0110] In the [example 2 of comparison] 
example 3, the sample of 3.5 inch floppy disk was created on the same conditions 
as an example 1 except having changed into the following alpha ********** used 
for the magnetic layer. 

Alpha alumina (HIT[ by Sumitomo Chemical Co., Ltd. ]- 100) The ten sections 0.06 
micrometers of mean grain size, specific surface area 26m2/g [0111] In the 
[example 3 of comparison] example 1, the sample of 3.5 inch floppy disk was 
created on the same conditions as an example 1 except having removed alpha 
********** from composition of a magnetic layer. 

[0112] In the [example 6] example 1, only as for nonmagnetic application liquid, 
the thickness after drying on a base material performed xeransis and calender 
processing on condition that the example 1 after the application so that it might 
be set to 2 micrometers. Then, it applied so that the thickness after drying a 
magnetic layer on the non-magnetic layer might be set to 0.45 micrometers, and 
while the application layer of a magnetic layer had the damp or wet condition, 
the sample of 3.5 inch floppy disk was created for a random orientation, 
xeransis, and calender processing on the same conditions as an example 1. 
[0113] In the [example 4 of comparison] example 1, except that the thickness 
after xeransis of a magnetic layer was made to be set to 1.2 micrometers, the 
sample of 3.5 inch floppy disk was created on the same conditions as an example 
1. 

[0114] In the [example 5 of comparison] example 1, the sample of 3.5 inch floppy 
disk was created on the same conditions as an example 1 except having applied 
only the magnetic layer on the same conditions as an example 1, without forming a 
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non-magnetic layer. 

[0115] The following measurement conditions estimated the sample of the floppy 
disk of 3.5 inches created as mentioned above. 

[0116] (Amount-of-preferred-or ientat ion ratio) The magnetic field of HmlOkOe was 
applied and measured using the oscillating sample type fluxmeter (**** industrial 
company make), and the magnetic field was rotated for the sample to 0 times or 
360 degrees every 10 degrees, it asked for the square shape ratio, the value 
which **ed the minimum value of the square shape ratio at maximum was computed, 
and it considered as the amount of preferred orientation. 

[0117] (Measurement of a regeneration output) Using the disk testing-device 
SK606B type made from the Tokyo engineering, ** for metal in gap heads of 0.45 
micrometers of gap lengths, and after recording in a position with a radius of 
24.6mm on the record frequency of 625kHz, respectively, the regeneration output 
of a head amplification machine was measured with the Textronix oscilloscope 7633 
type. The relative value showed, having used the output of an example 1 as 100. 
[0118] (Modulation) It is maximum Vmax and minimum value Vmin x (/ (Vmax-Vm i n) 
(Vmax+Vmin)) 100 (weight %) [ in / the same conditions as measurement of a 
regeneration output and equipment are used, and / 1 round of a regeneration 
wave ] 

The ** type was substituted and asked. 

[0119] (Overwrite property) Immediately after being a position with a radius of 
39.5mm, recording 312.5kHz on the sample demagnetized [ alternating current ] 
using the above-mentioned testing device and measuring the output 01 of 312.5kHz 
component (dB) by TR4171 type spectrum analyzer by ADVANTEST CORP., overwrite of 
the 1MHz is carried out, and an overwrite property is overwrite from the output 
02 of 312.5kHz component at that time (dB) . 02-01 (dB) was calculated. 
[0120] 



Since it became timeout time, translation result display processing is stopped. 



http:// 4 ipdl jpo go jp/cgi bin/tran b cgi jj 



11/2/01 



(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 05197946 A 

(43) Date of publication of application: 06 . 08 . 93 



(51) IntCI 



G11B 5/708 
G11B 5/706 
G11B 5/82 



(21) Application number 04006574 

(22) Date of filing: 17 . 01 . 92 



(71) Applicant: 

(72) Inventor 



FUJI PHOTO FILM CO LTD 

EN DO YASUSHI 
HAYAKAWA SATORU 
NIITSUMA KAZUHIRO 
KOJIMA MASAYA 
KAWAMATA TOSHIO 



(54) MAGNETIC RECORDING MEDIUM 

(57) Abstract 

PURPOSE: To obtain a magnetic recording medium 
excellent in electromagnetic transducing characteristics 
and overwriting characteristics and having satisfactory 
running durability by forming a magnetic layer and 
incorporating an abrasive material having s=6 Mohs stale 
and a larger average particle diameter than the 
thickness of the magnetic layer into the magnetic layer. 

CONSTITUTION: A nonmagnetic layer based on 
nonmagnetic powder and a resin binder and a magnetic 
layer based on ferromagnetic powder and a resin binder 
are successively formed on a nonmagnetic substrate. The 



thickness of the magnetic layer is g1.0u.rn. The substrate 
is coated with a coating liq. for the nonmagnetic lay r, 
and while the formed layer is in a wet state, the coated 
substrate is further coated with a coating liq. for the 
magnetic layer. An abrasive material having s 6 Mohs 
scale and a larger average particle diameter than the 
thickness of the magnetic layer is incorporated into the 
magnetic layer. A magnetic recording medium excellent in 
electromagnetic transducing characteristics and 
overwriting characteristics, having satisfactory running 
durability and especially optimum for a high capacity 
magnetic recording disk is obtd. 
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«rB*»BE (mo .30) rweofctt 

[ 0 0 4 3 ] C ti6*«tt»5K©St**tt 0 . 0 1 7!jM 
2fifi%i-r-5©*i»*OC». ft*»»S**J»Jli©« 
»c<fcor«»fbf ooo «»tt»5K©pH 

fefflc^iB#ffJ»J!&<!:©jti*#to-&CCJ:D*afb-r*© 

[0 044] *»w©««gB»«i*r«fflr*-5e^Sii 
W1R». «lMr*or*?RB»ar*or 
KMft<^r*c±**r#*. fteXvmn^orttSE 
«£^D©a?nwwjn. mmimmm. sutmim+c 
ne^^tffisn^o «»Bja^8fflfi or ^/ 

7^BW- 1 0 07bMl 5 0-C, ft^^fS^ 
1 0 0 0 7^M2 00000, $fSK»1 0 00 0M 
1 0 0 0 0 0, fi^&##J5 07^M1 0 0 0 «*©*>© 

r*^ e 

[0 04 5] C©J:5ftlS^PJ»J!itt0r«. ^{fct^^ 
^U>, ^^^x>, x^O>, trx;!/^^^-^, fc' 

x;ur-fe^-;u, trxji-x-f-ju, f^Miit 
^ad»*fctt*a*», #y*o*>«Mi, #s=f 

[0046]^c ( MafbttaiR»A:(£Sf«Wn& o 

aan. rnmrnm. ^^^>^t, r^*F»a, 
y^r^- h^o^u^-©^«5, ^vx^f-;u^<»; 
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[0047] cn6©«flSccoi>r«w#«/s*s© 

a»5rttKoc>-c**»niBe 2-25621 9 

[ 0 0 4 8 ] eLhowmi^asfctta^-e-cswr* 

Maximum, »ftKi;i**KiiH^-^r^3 - 
jMMS. «{fctrx;i,M&tx;ufc*^w>^s£ 
# % xho-te;bn-x, *2fre>3fcH-i&4>&< <b4> li 

yx^^^y^uirv, sj<yx- 
f\M*y 9 u£>, ^»;x-fw;xxw;-)i/ 
*y^-#*- h#y?u*x sK'ji^f;^ 
h#y^u*x iwi*'?xxvz h>#y 

*fc*cc«j#»cj£t;. coom, so 3 M, oso 

,M, P = 0(OM) 2 , 0-P = 0(OM) lt (« 

H, NR l , N'R J (Rttgtfb***) x#*t^, S 
H, CN. &<h^6i§tfna^fc< i4>0<bo^±©S 

^l/<«10" l M10- B w/ 

fttt«<b l/t«ait>*-;q htt« VAGH, V 
YHH, VMCH, Y AG F , V AG D, VROH, V 
YES, VYNC, VMCC. XYHL, XYSG, P 
KHH, PKHJ. PKHC, PKFE, Bflft^XIH 

MPR-TA, MP R - T A 5 . MP R - TA 
L, MPR-TSN, MPR-TMF, MPR-TS, 
MPR-TM, WHtmUlOOOW, DX8 0, D 
X8 1. DX8 2, DX8 3, S^t>ttlMR 1 1 
0, MR 100, 400X110 A, B##y^U#> 
li^^7>N2 3 0 1 t N2 30 2, N2 3 0 4, 
^H*-Y>*a»^>7 s » 2 XT -5 1 0 5, T-R3 
080, T-520 L D-2 
10-80, *y**>6 1 0 9, 7209, stswsa 
I;WO>UR8 2 0 0, UR8 30 0, UR860 
0, RV530, RV2 8 0, *B»{fcti«L 
7$>4 0 20, 5 0 20, 5 1 00, 5 3 00, 9 0 
20, 9022. 7020. =RfbStt§!L MX5 0 0 
4, 3¥ffcfiH±»L f>^l/>SP-150, *MbSti 
K. if^>F3 10, F2 1 0fc£*i*tf6ft*. 

[0 05 0] *3mKmvhtizm&m\*&mom8it* 
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to&&mBm#tc*tL. 5M5oit%(Dii, » 

£L<ttl 07bM3 0mS%<Df5KrJ3C>6ft£. *{b 
^xjU*«W*ffll»&»ftB5 7bSl ooii^, #y 
*W*O*Jffi^£m»*«Att2 7!rS5 0S»$ % #y 
-fVfT*- Hi2 7*Ml oofig%<DSOTrcft6& 

Co o 5 i ] *#H!«:^»r. #y*u*>£J!H>st& 

5 0 7!>S 1 0 0 'C, mfiftVifi 
IOOM2 0 0 0%, iHfc;^«0. 0 57?>M10k 
10 g/cm 1 , RtUi»0. 0 57bMl 0 kg/cmW 

[0 0 5 2] **W{c4>%l^#y ^Vi/T*- hit/ 
tK, h^>^V>7^-K 4-4' -^7x^ 

l, 5 yw*- K o - h;u-fs?>i?-f vi/r 

*- K A y*P>2^ yS'T*- K by-7o:r.;Uy 

ztih<D*< y^r^-,hSStzj<yT;i/3-;uicr)^ 

20 ft. $/c, ^yS/T^-haoa^CC^-aTSfiSl/A:^ 

3P^-h20 30, 3P*-h20 3 K S'Jt*- 
hMTU ^Ba^th^, b 
D-102. ^n-FD-HON, ***-HD- 
2 0 0, ^^^-h D-2 0 2, ^nVijl/m 7 s 

Nm^-Jl/HL, »#*9Cft6*#3**fe«:§g 
[0 0 5 3] *^©W«gSii«fl:cr>«ttii*Cctt, * 

whh. »«a±«, ujsbw. bhrstj 
[0054] *m*<DWtikmtctiim?z>fflmmt or 

B, isTJl*)l>#0->a*ry'> (Tfr^MZ&m&lT) 
S5ffl) , ^r^3=^^y^n+if> (r-fra+ftt 
j^3fci75M4{i) , ^^rju+ju^yr;un+^y 
^n*tf> (r;i/+;H*K3R»i7bS5ffl. T;to^> 
40 tt**«i7>M4ffl> , 7*x^#i;j/n*iJ->. 7n 
oriU*^#»;5/p+if> (r;u*ji/«K*»i7bM5 

ffi) &<b*CD^y =i>*^;l>; ^7 7 ^^lttS( 

: #yx*u> t ^y^nb*u>, tftyx^u 
>^tt'x;l4t^ft, #y^h^:7;l/*ux^ix>^ 

; a-^U7-f>l^ ; 
««©^ISfDJii»MS«^7K* ( n -3f U7 >riM^ 
3«il©K*Kltei;WtS«. KXfttt2 0) 
Rl 2 7bS2 0ffl©-«(MB«<taaiW375Ml 2 
50 <loHBor;ua-^*>6JS^fllKKx^^;ua % 
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* p n -~#>mmmmv %z a ^ 

[005 5] ^rfeflMxxf^ffejif^ui^ 

CO 05 6] /J§Ifi^xX7^CDMf4£&£ Tto^-fr 

iyJl^iyjVTJl^-Jiy, 7* a £ \s > # *) - S 7 ? 
Z/y'Ut:'l'Zs#Va-Jl'*:S7?)i'X.~7' Jk ^x^u 

> ^ 3 — Jt^ ^ ^^;bx— s -:7'3 1 ;l'TJ^n- 
;^^(D^*^T;t':3--J^8t x^u>^yn-;u, i^x io 

[0 0 5 7 ] nnt;< HgKBiurtiftM. T'ot^ 
m. 2 -x^;i/^+if>^. ^£>;>$t 

sy^fvE ^fry>i k ^%5f>^ 
?7+>i, *u-y>$l y^-JUt i ;^u> 

[005 8] HIWKx^f-Jl/i 0T©ft#Wtt % ^^JU 20 
^f7U- k sec-^;Uf7b-h, -fV^n 

-k 3-^^^f7l/-K 2-x3^U<%* 
isJlXf-T U- k 2-^^l/rWf7U-h 1 
k 2 -x^./l/-M t f VXT— 

k ^Ji/Xf7u- hi^f^H v<om& 

^K^^Xf'TU- k 2 h+^>- 1 - 

^j-f;^^f7 V >^TT^;WfcO/cfcc7X t?x 
?U>^'j3-;l/i;;^if- k ^*lM*l/>i** 30 

[0059] $ 6*c % amBBMMMwaurrrffrar 
[0 06 0] cn6oaf»Jw«s^ffli i o o mssisct** 

LX0. 27bm2 0mS&<DmmrffiMZti&o 40 
[ 0 0 6 l ] mm\t Or tt, Mfc«T©{fc&»«HWB 

[0 06 2] cn6iHfi^6**»tt«eci£>8Sfti , r6ci 

TO. 2 7^M2 0SSfflJ©fBHr«jS»n3tiS. «»»J* 
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[006 3} &tc*ftW^m^%tlZmiMft\<D*r*<X$: 

»»x3g-casjn-rs*B*, »«a«:8stti-r&«^. 
rant (caam-r 6 * . 

[0 06 4] *^<O^S5«l!«<*©«tt»CCfleffl"C# 

x^^i?>M % y-/u 
Xf7P-«^CT 1 2 75S1 8fiOJ)§tt 
ISCRx COOH, R a ltmM%tl 17b^.\ 7®<DT)l> 

HI (Li, Na, Km) &tc\ZT JWJ ±M&M (M 
Ca, Ba) *>6tt££Ji;5& : WffiOIfftBtx* 

yrJi/^u^+lM FTJU^JH/>^x^-r;u ; 

x^a& (yjb+MiiSRKl 7*M5ffl, 

CCS*«[1 2J^±CDK^T;Un-;K &0'C*l6<DffeCC 

dfflHWS 1 0 0 mSSPK** LT 0 . 5M20 11^© 

[0 0 6 5]i141W ««C<fc*:J 3 

[0 06 63 »«Rftjfc»JOdW*«. 

[0 06 7] **W©»»i^«H*CD#BKttJa«. 

<klS^»J»J!S<Z>J:b*«, SSJrbr 1 0 0: 1 0 
0 : 5 0r*4Ci*8*U\ 

[o 0 6 8] mmmomzK. o. 5^1 0 ^m, 

[0 0 6 9] #«tt«*«c*WS ti4^BKtt»*tt, » 
CCRSS $ n -5 C t » aft < , fifcfcfr 6&»I<0««<3[)#HK14 

* c i©r #s»«l»jaw**»ttiB*«:*(ir3 c 

[0 0 7 0] «rt3*»fflB*tc*Wr i^lif^i 0 
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OOmVg, DBP«tt»3:iaM1 5 0 0?iI/ 
lOOg (^^-^(ODBPttltt, *7-# 

€CDB^<D^^^;l/7^U- hO^M (ml) £DBP 
©ttfiiU/c. ) , S^I(i5m/i71iI3 0 Om M. P 10 
Htt2 7!^l 0, ^TfcmO. lMlOll^, 

* htttl. BLACKPEARLS2 00 0, 1 3 0 
0, 1 0 0 0. 9 0 0, 8 0 0, 70 0. VULCAN 
XC-72, *a#-#>4tliL #80, #60, #5 

5, #50. #35, =mmxM±m. #3950 

B, #2 400B, #2 3 00. #9 00, #1000 
#30, #40. #10B, n>n>^T*/-^>*± 
& CONDUCTEXSC. RAVEN 1 5 0. 5 20 
0, 40, 15. vJtl/TWttmtrv?*^?'? v 
t>EC. Vv + ^-J^v i^ECDJ -5 00. >r y ? 
o:>^ 7^ECDJ-6 0 QtjiZftmtSiZ'frtbtfhtl 

&tflxft«LLXbfr&t>%:i*. 
[0 07 1 ] r**m\tm(£tt-#y75yz*tim-r2> 
t&^»*»tt»*ec»-r&s«o. ijii3 0ii«r 30 

pHJCci*©ftcc^ufcWi*tt*<>iccawccjscr«(r» 

[0 0 7 2] #»ttJi«tiK:*firS-lf-5#B8tt»*<!:Ur 

[007 3 1 cn^^aHSS^ottT-if-fXtto. 01 

6. 0. 3 7?>M2g/cc, $**«0. 50 
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17bS5fiS%. P H«2 7iMl 1. JtSiffi»ttl7bM 

S*-ft*tt«. AKP-20. AKP-30, AKP- 
5 0, HIT-50. B^h^Itlia, G5. G7, 

s - i . ^mxmtm. tf-ioo, t f - i 2 o . 
tf-14 0. ^wMmtmrro 5 5^>»;-x, et 

3 0 0W. ^^>xma«STT3 0^<?:3&Wf6n 
[0 0 7 4 ] ^fiBttJSfcflWB-r SIS^JWSMitt. &t£JI 

[0075] &±<D&mjm*&&M®ffiommmt± 
[0 0 7 6] mnrntpb u < w#B8tt»*«c?«!insti^ 

1 0 0%tt#rttft< . lEJ&ftVM 
*RJ*«J. BJSlSft. *WS«J, Kffcft 

0 maxstr&K* o < . £ e>«c» * 0 < « 1 0 ms% 
[0077] */c*iBwrffli46n-5«**t©r^r * 

[0 07 8 ] *^Mrffilr»6*iS«riH#H»«Wtt*© 

y#n>, r*h ^t: Fny^>. m<Dtrhy^ JZs 
x£y-;t/, :/o^y-Jk :/£y-;k -fv^ 

^^n;U-<>-fe'> v «©a*<bft{k*SRW % N. 
Kif*i<ttioitwr*s. *#fei8-cffl(r»s* 
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[0079] ±M<DmfflammfflBLtc»¥&£<o-mi,*mm 

C0080] xmnvms&mi&ftommicte^x. m 
mm. tgffltj:£?^x<Dmmz£<Dxm<D£<D8ffixm 

fiaOXhftttltel,*. $/c, f@*CDM^£2~^_h<D 

xer#«orss»i,rfc;fr3*fti». 
©ts^x«r#«ur «a or <fci>. 

[0 08 1] *^©BW*»atTSfc82>tc«. t£fc© 
^©«*^©£-»©X31<h lt%ffit^C <h#r 

#sc£»fc*5i*/r*S3t* ®jBtxar»ii»s--'^ 

- ^*fflt^tB^Wfl5tt#tfi[^i3B^*H»j!i<D-r^r * 

(3fc/co^*s^*i«Jii©3 osa%«±r 

u i 5 7!rS5 o 0Mssp©«ifflrig3^^i3n-s o cn 
^<otm$m<onm^^x^mw- 1 - 1 o 6 3 8 8 

1 -7 9 2 7 4-sf£tfg«:§a«<**ir(,> 

-2>„ ffi^Ctt, #HBS6 2-2 1 2 9 3 3^ft*CCB§ 

^3 tir i >2> ck 5 felH^MJS^^^ffl luetic J: 
*) & 0 SWWtcffisr 6 c <t#r £ £ * e 
[0 08 2 ] #mM<om 1 flD»TOCWH2 

*Stcc» < t bmi&moMti&tj: < , K n ? ^ - r V h 

5ci^t^$ e nee m<xbB2o%)— &<om>m 
»or^f«**j«or*6*©±«c«ttii«rjteif-r 
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[008 3]^*?h-*>">*? h^ff^OAft 

^aa«a«K:**5^«c % uari - 4 e i 8 

6#£3B, «HI@6 0 -2 38 1 79 ^^«R^PS¥ 
2-2 6 5 67 2^teW&m™ZtlX\<*Zffim3&fft 

ttm, (2) WMB36 3 -88 08 0-^«, »HT 
10 2 - 1 7 9 7 1 - 2 6 5 6 7 2-^£ 

mfcmwZftx^zxsftmmmmmxv v f*-^ 
«*««Hi«c»lrr*#tt. (3)»5i^2 -1749 

6 5#^*{cH§^3*irt>*M^ * ^P-;U^t^x 

[0084] Ajfe, ife^^cc^tastifctt^aai* 

l^ih-r^fc^CC, «;U*, 4$MDS6 2-9 5 1 7 4^ 

mj&vmmw-i -2 3 6 9 6 s^^cia^nrt,^ 

[0 0 8 5] g/c, Y • • » 

[0086] mftm<Dffi%m$&*xzztcim^wz 

feAfc, TJBO^H^effeWSO^KttttT-iOr*-- 
t^ci^ic^ *ofc«>*c*^{c*jnr. ^ 

40 1^(1 l ^m«T(DffiM:**>, BWfcr 

;b 5 *©tt*r tt, jaftttS^tc^: «9 tt^oflKitStt^ 

[0 0 8 7 ] *^W<D»«iB««#K:fflC^n*?NWtt 

so nun. ^a^ra, &^**icft^r*>Ac>. 



(10) 



5-197946 



17 



18 



[0088] *fflR<Dmmmm»<o&2 i im i 

OOmeq, B2 07bM8 5 um^^ 

^6fc£T^oa£SWrfc*»**>&i>. ctxh(om 
a*. 0. 0 175M2nnu M^O<«, 0. 0 

[0 09 0] *^B^O^IB^^^O#^S5te/l^O«14 

[0091] *mivmto*mntcxi&ir&ic&* wis io 

(R.) h^r?fflO. 25mm) tO. 0 3um 

0. 0 1 //ma«T©fc©^r«ffl-rS©3&«SW0C». * 

(0-«iLttt, Ca, Si, T i&£®Kttft*>ttBft 20 

©F-5ffitt#*tXB:5 7*S5 0ks/mm^ ^x 
^TWSrtl© F - 5 Ktt3M30kg/m 

|pj(DF-5ffl«fcf5WC» jftflW*5# % ^fl^ 

[0 09 2] *fc. «TiBlfMtt3ES#©^x^fir*lS] 

*$<fcMa#ioiG> i o o °C3 o»r©<»iR«r*tt»* u < 
»3%ar» se>«:a*u<«i. 5k«t, so-c3 30 

0»TOllSOTI»«»*b<ttlMaT. 3 
<ttO. 5«etTt?*S. i«*r5i?JKWPf#lRlt*>57iM 
lOOkg/mm', 5ltt$«l 00M2 0 0 0 kg 

[0 09 3] S Htta0SB*¥fltK?£2BEBS 
^iTWS^Uy^D-^iltx^t^ #y 
F. sf* U T 5 K , #y 5 F7 3 K«0Hffltt0& 

K«: SS*0<»7 0 G C^_L $6«:a*o<«80"c 40 
filfcT**. tUBEftfitiMts<tt2 0 Oke/cm, $ 
6«c»*U<tt3 0 Okg/cmHlt*^ 

[0094] *m%<D®M%mm#<D®&mw<Dmwm 

Wf58l«a$U<«l 0 S M5X1 O't-A/sq, 

agffiioo. 5%f*vr©5Wsfe*«^x^^rSj. ta 

*[fijJifcSI*U< « 100M2 00 0k g/mm\ 
Mg^K^lMSOkg/cm 1 , BB^fB * 

«8tt»5fc TiO, (SJDSC^KH TY50) 

(Wtt^SO. 3 4 Mm. BET&Ct<££J:t;iimfll5. 



tt 1 0 0 ftS 1 5 0 0 k g/mm l . BHOMSSK 0 
<«0. 5 9*fcTF\ lOOTOT^^^^m-CODi 
***ttS* 0 < tt 1 9*«T\ S6fcfi*L<ttO. 5 

[0095] KttJB*6c^*n^»ia*s«iBa* o < « 

lOOmg/mW, §6«ca«b<ttl Omg/m 1 

OTr^>o. «ffiitc^^n-5^s^^«ffiicc^ 
[0096] n»«qrrftSMi*ttBSJi. mnta 

£ *>a*L<tt 3 08»K«T. SfcteSWtXttl 0 
«*%^T-C*S. *^a©£iS35^1$a©£BUj§ 

[0 0 9 7] #^oa»ss«tt#»#«ttJB^fiH£i8i 
a * c ± #r * a <z> rasa Kits $n^ci 

r£>£. 01*.**. Ift)B©8«t*4*< LjlfflSAtt* 

a. 

[0 0 9 8] *«JHO««EI»f s -f^^*««T*C4 
iE§MRfi# 1.5m mtirr* £ <fc 5 ttMKEK 

[0099] *ct»w5a\ $^0joi^f ^ x *<Dm/& 
Rcjf *o»a*s«: <tot^e>2 n * ifrf z<d& woe <t 

^(Dtcib, fS§^h^ 7 *«#5 0 mnttT, 

«3^i. 5vmJg(Toe«€or<>a4as«att(c« 
[0101] *^<o»f«tt»a*«Tojafc«ac;tt 

[0 10 2] 
[HSfi^J 
C jO&W 1 J 



9 0§P 



(12) 



5- 1 97946 



21 



22 



3SP 

lmVg 

3. S^P^h'-f^ X^OR»*ffJ«U 

i sm 



a-TJl$i~ <ffi;fifb*tt»AKP- 1 5) 
TOttT-lNfXO. MIg 3. 

(0 1 0 8 3 CSQ6W5J jtttWliciy^r, »tt««: 

L/c a - Tib $ *©ffift»£«TO«fc 5 (cSMOfc * fc. 

a-rJUS* (flaft*t»AKP- 1 5) 
¥*WW-*-fX0. 7 Mm. tb^ffiS 3. lmVg 
[0109] CttttWiJ Wfc«iK:tot»r % Wt»«: 3KlStt«i iH-©*fl=r3. 
SOTLrfca-rJU3^*felT©J:9K:SaELfce«1-tt. * W»*ftrtl/fc. 

ttX<t«0R HIT-50 1 0§P 

TOtt*1f-fX0. 25/xm, Jrb^laS 8. 5m l /g 
[0110] Cl:kKWI2] IS»ff!l3CC*ytir. »14JSK ^rfttkM 1 iH— ©*ftr3 . 5P*:7 0 * fcT-fw 

a-T)\s$± ( flOtf fc«tKH IT-100) 1 OSP 

¥«ttWX0. 0 Mii 26m J /g 

[0 118] (^al/H Wfl£ffl*<Wine4R 



[oiin CH*wi33 wt«i«c*»i,»r, m\±m<D 
[0112] cmmme ) xstw 1 «c*st>r , #sbH:& 20 

^©#XJSft±fcRfflBS©iS ^ ** 2 m m «c fc £ cfc 5 «c 

o/c ^<£»&, *0*«ttii©±tc«ffil«:K«ao/P 
S#0. 4 5/zmCcft£cfc5K:*&mu B&ttJBOD*&fiJI 

&um$M<o$> Kgmm 1 £ m-<o$kfr-c 

AffiiSl. RiH. *U>^-«M*3. 5Pt7 0^ faT-* 8 
^^^(D^€rf^l//Cp 

[0113] CtbR«4J JttS«i«c*5i»r, Mtemo 
it«i £H— cD^frr3. 5W7D»e-fYX^©K 30 

[0114] Cities 3 1 fcfc^-C. #BBfflI 

OfcKtttt, IHSW 1 iPJ-O^^T' 3 . 5 W? n * tf 
-7^**Qf£*4£m&L/Co 
[0 l l 5 ] £Ui<DJ:5KUTfl^/c3. 5H<D7vl 

[0116] (EAlttt) &ttKf4MttK«- (JK3SI* 
tfc«> OTbH. 1 0 kOeOl»«Mjliei/ t K 
*4*10K**«cOffi7bM3 6 0K*'tr»tft«rlslK$-& 40 

^»U0ffiI«lS<tL/c B 

[0117] (n&ajj<Dm&) jBKx>^r y>y 

-f * *i*§SSggS K 6 0 6 B^ffi^+> ? ^* 
0. 4 5 /im<D^£;W v rf^v KJB<i\ ^tl^ 

fti mffii&Wl 6 2 5 kHz r^S 24. 6 m m<E>{&©&c 

^XtU(t2/P^3-^7 6 3 3SriB)lbA: ( ^Ufcffl 

1 <d&jjz loot uxtmm-CTikLtc. 



( (V B .,-V. 1(I ) / <V„.„ + V. 1B ) )X100(I 

fi%) 

©^lcftAOT3jc&/c. 

[0119] <*fc»*fftt) fifc#£#t£«:±iS<Df* 

V>VMC3 12.5 kHzlBiiUT K^>f ^ htUB 
TR 4 1 7 1 MX^P h^ATt?^ tf"C 3 12. 5k 

hzjs#<dw*oi (dB) *«uso/taa[%cc 1MH 

z*ftfc»*0*<Z>B5<D3 1 2. 5kHz«^©fflAO 

2 (dB) O 2 - O 1 ( d B ) 
/c. 

[0 12 0] (S^ft) B*l««) »7P7b'f^ 
X^F7-/^FD133 1I^It\ faliJH^6 2 5 
kHzT±2 4 0 ^^5C|Bl^L/cfa¥^^C^e> 

3 7. 2 SmmCDiig^liTi^TO^n-^: 1 5> 

( 2 5 'C 5 0 9*R HSfeffTCC 1 HfflfiS*) - ( 2 KHB 
MM) - (60-C 2 0%RHft#T«C7I^HI«fiF) 
- (2«rlffl»a) - <2 5°C 5 0%RH2feft=TK: 1 B* 
WffS) - ( 2 «fBRI) - ( 5 °C 5 0 HRHftffT 
«:7»Wff») - <JML2B*ra) -> (2 5°C 5 0%R 
H*frTK 1 ESpfg«J$) -J£t»«0SO 
KffiS (R.) ) =ft7cMB&*tf- </M6W5BfflK> ^ 
«l**^h*7tt0. 2 5mmrapj3ei//c. feLb©M 

[0121] 

[«1 ] 



(13) 



23 



24 
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0 . 
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0 007 


<±r {A- sr 


Ly>\)<)^ Pfr ^ 1/ 


0 . 
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O JL 






CyUwJS ff* ** 


0. 


9 8 


9 0 


3 . 
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— 3 1 


0.025 




1500A7K'Bfl- 


0. 


9 8 


10 1 


2 . 
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-3 3 


0.010 




13008"J#i#i£ 


0. 


9 7 


10 0 


2 . 
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-3 8 
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lOOftmffit 


0, 


9 8 


10 5 


2 . 
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-3 3 


0.007 






0. 


9 2 


10 5 


3 . 
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-2 5 


0.010 


J:t««)5 


150TK"iW7 


0 . 


9 8 


9 0 


3 . 
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-3 2 


0.027 





















[0122] *m%<ommm i -uss^s ttusm*, 

[0123] SEfcKttW^cfcO/jN^l^^tt^-f x 

[0126] Cl^S^f 8 ] 1 ccfcur. 
©^W^r^TiO^a-Fe^, (FE0XH 
1TF-100) 0. 34/im, BET& 

llm'/g PH 5. eCCSC^fefiW 

[0 127] JWW7CC«r>T. ^ffif© 

£V1^e> K»*<fc UTWtW&PO. 6/um©£><D 
*«fflLfc«ttttl«feW 1 iRI-^ftr 3 . 5 P^07 
p-; tr— ^-f ^^©^v^i/^JiSL/c. 

[0128] csstsffli i o j mmmi Kfc^r, m±ig 



[0124] fflffl©JW»ft«J?*3&Jlll^OBt^ 
r^-p/c (Jt«M4) o 

CO 12 5] C*»«7) WtWlK^r, et4^© 
M^^5© a - r 5 ^ ^rTieo * + * > F I^^^M 0 

ISP 

^e-xiffii o) 

40 ^^CE)-^>^%ffj«L//c. 

[0 12 9] CJt««6 3 JB»«7fc*it>r, ^i±J!CD 
&mk<Dm%ifi\. 2/imCCttSJ:^«:0/cJW^tt, H 

[0130] CifcKWT ] «fi«7 CCfcOT. tfHBSttlH 

-f^^©KSW«lfc. j|ft«7-lifeWl OS 
CftURM 6 StfttttM 7 © W«B»*«r«T©* 2 ^C^ 
50 "To 



[01311 
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* * [«2] 



»K§¥5- 1 97 94 1 
26 







SB* 












x l 0 4 ^* 


Jt 








(dB) 




2500JS#fc b 


0 . 


9 9 


10 0 


2 . 3 


-3 7 


Hfe*!8 


2300*** 1/ 


0. 


9 8 


9 8 


2. 2 


-3 3 


*&#J9 


2SO0JS?rfc U 


0 . 


9 7 


9 7 


2. 0 


-3 2 




2400 A* 4 1/ 


0 . 


9 8 


9 8 


2. 5 
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[0132] 

[ AH® OMR] ?HSttli©ife*B* j affl«ai8K:* * 5 



#r*a. 



[HUB] ¥fiX5^1^26B 
[fttttiEl ] 

[ffliE^m#s«] mm 
imjmmmmz) ooeo 

[MJE&&] 

[0 06 0] cti6 or o . 

2 75^2 0M%cDl5fflr^JD$n^o 

CffliESrauSB*] 0 0 6 2 
[*t!EF*3^] 

[0 06 2] cne»ift»j»iti(cfe^Dt^c i 

#r « . 1 0 0 SS«K*f 0 

ro. 2 7bM2 0fiM%©i5fflr«|S«l3tiS. ®«WJ* 

!C|MW**©t1»K:*(!i'C*4 i 
[4MKMIE3] 



c»iE#*«B*3 mum 

[tt2E*f*H52] 0 064 

[0 0 6 4] *m*<DW%MffimM>mtmtc&m-c* 
*»IWM4brtt. *^y;b», v^y > 

e?<R»COOH, Rx WKIR«1 17*M1 lM<DT)\s 
KLi, Na, */c»T^y±a^JR (M 

s % ca, Ba) frhtzz&m&fo; w&omsm^ 

^> ; h y t^j^'^u^ y >*+5/j»Eaar>* 

*cK&»i 2fiLboWRTiU3-^ atfcfteoffcec 
G#mm i o o aaasccat uo. 5M20 m%<d 



(15) 

imjm&mmz) mm 

m>mm * 



7D> b-^—is<DM£ 
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* [0118] (*rt^u— > 3 >) w£mt><DmjE.±m 

( (V BB ,-V B<n ) / (V. ax +V. 1n ) ) x 1 0 0 

(%) 



»3RJI|»/hBBDSrp]HWr2TBl2»l^ X 



(15) 



**Wfl¥5-l 97 9 4 6 

* [0 118] {^J>z, > 3 >) n&titfl<DfflJz£ffl 

ltV.„i*MIV Bl .* 
( (V 01 ,-V Bln ) / (V.„ + V. ln ) ) xi 00 

{%) 



»*Jl|jllM«|gCffiWBr2TBa2«l# M 



(72)^^ ET« 

»^JHjiR/hBaimjS3«r2Tgi2»i-^ x 
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i&mmn mtmm 17^2 commx * zmiEonm 

[WHS:**] ^6OT^4IK^ 

[miBl W-f&Sm (1 996) 1 0^18B 

[<&!§##] 9 7 946 

[£^B] ¥fi3c5^ ( 1 9 9 3 ) 8^65 

i^m^m &mm*<£n$-i 9 8 0 

[tM#-*f] *»£4-6 57 4 

CUB 5/708 
5/706 
5/82 

[F I] 

CUB 5/708 8721-5D 

5/706 8721-5D 

5/82 9196-5D 

[^ttMIE 1 1 
[MIEM^^IS] 

[*ntiE*fmJi@£] ±-x 

[»»<D*fM BftllBtftKft 

c»^a 1 1 im&tt#±K$mimx&vmGm 

IB»8M*K:*<r>T\ KfflffiI<D/9i*ttl. 0MmJWT*C 
<pag»B§»att. 

t»*«3] gBBBUl $ tj; S BWBSggBtt»^<D 

^t^T^^ff^l £M*2jtfagg^|a^gfe 
[JMOBM&1IU!] 
[0 0 0 1 ] 

u mc, &®m<D mm * * * cc as 0 

[000 21 

-ffi 



niter** c±> fi#o«^Hfc^««r*f3^ia*-?-« 
a ± <om & &t> a cc cfc -5 x t a a* pjsbt * s c 

m^vm&mt, smvmmmit* &$mm<om*&<o 

J: 0 HlOfiLbWJCcStt *rt * fc. 
[0 00 3] *<Dtc#)t£., WBE»<B&Ek. MffiMOmW 

[0 00 4] fBMkH*«PO/?*«te^aBW»«: 

7^>i^> 3 > • V? h<z>»gfb, 

m^s 1 f so' 2 htf-csjitfja 
«ifi«<Rsastirc^ 1 OM^-f h«±© 
WgfioayftiB&f* * * * cc*f u r 6* , iBHtifi£*i& < 



1 9 7 946 



[&«»M] »»»» 17^2 <0®MK cfc 5»iEO«tt 
[fgftB] (1 9 96) 1 0^180 



[&HH#-5§] »^5-l 97 946 

¥^5^ ( 1 9 93) 8^6H 
C^il^] Affift&tmb- 19 8 0 
[fflMHfl 574 

C11B 5/708 
5/706 
5/82 

CF I ] 

C11B 5/708 S721-5D 

5/706 8721-5D 

5/82 9196-5D 



[SUB] T«7*6a2 2B 

[ffiiEtta®I£] HtDS 

[*§£#&] SEE 

[«S£J IBSfflS 

[4HfrM*©*5B] 

1 ] *8B«^#±«:^l^5Racf«f«W 

a^lffiA2^52 * g j haar&swaai i casts 

[0 00 1 ] 
[000 2] 



^■c*^ci, *^©m^b#^r*ojaaw^« 

fi^cDfgiE^^mcc'et^ci^coffeoiB^^w: 

E<«ssnr*fc. fur, iso^ft, tB^w^ 
ft*f©Sf«&fiMk IBfWJSSrafb, iB»8fio«*»© 

[0003] ^(otc&tc^ ffi&&<D&& x mnmo^kw 
k©gj±ss©;&»#!*# 6 nr # fc. 

[0 0 0 4] *fc, e«H£l«Off»tl|jltc^aBWB€ 
<I«l,Tttl*£W«>*fc«>*c. BttMOJI»tl. 0/2 

fbtt, tr^ffljfeKftoTtt* >Wt^a>#JCfc©VT 

;i/i2»fflOflaa5S»f s -/x^(c*5^r«>«»^y K©» 
h ^ * ^^bic^b-if rBB«ga»a»*wss{b-r *± 
t\ u#©ft±££*ESfc»##tt©^©mr4>M 

& id^fi-^DS # (ifw^^ h) sft&S 
jg^r2S©Mffiicfc*2«K© 
1 f ft-TO*-'*--*-* h*i"C#tltfA 

fc-itctf. «fi5fi<sa3nrt>s i om/w fjsu:© 

&omr»<, RLL«#fc£©JMHRJt3 : 8 



»H¥5- 19 794 6 



l>-2> 0 iE»ifc&W®<, ia«Ui»»<DS#**t>«#* 

■Sf©±{cSfc»S 5 -f h) £5£ <ff 

CCtt. 8- 1 22 6 2 3#&tt. #^Bg6 1 - 

7 4 l 3 7#^3«cH^3*rca<J:5fc\ iUKSBffil 
CO 0 0 5 ] iTfcshfc. 0Mm6Lh©i?§ 

mm 11<«:1 MfKO fc»ttJB jMSJF/c ft F 

ttttntDMaKDniiu. ?kbh4SS» innate 

S:TB#«» O Xfr e> Jb»*M*r 6 H*>0 *2%MI 

[0 0 0 7] t^iUt, MiU*. 1#§SB36 3-l9 
1 3 1 5*^*KM^3llT^*#M»3a«<*±«C|fc 

iS^MtS^x Hfeffij^nfeffi 

[0 00 8 ] K^I5i«#©ilftAtt**«>S/c«>CciF« 

t h t&^<DTnw&immm < x * 
[0009] »ttB* ccwKffJ^asunr&^rffii or 

iBS57- 1 7 9 9 4 5fM, #WHB6 2-9 2 1 2 
7-Sf&8L ^BS5 8-45 0 8 8#^«(C. gfc, & 

fflf fin 0 fc^flO 0 fca«SE»«# 4 9-3 

9 4 0 24f£tt. «F^BB5 5- 1 57 7 1 ^fIM 
Hg 57— 162 12 9#4&«CCBE»Snri>S. 

[ooio] L&LKtfib* cn6CD*a«ir>rti«>» 

frt ft ft o > <t c o w jh # * o o 
[ooin ^^^c^attJBccwawj^asflD-r^stB 

<b Uttt, 2 -8 9 2 2 3#^R{C. ^-^^ 

-m 2- 



[00 12] I^L^sp,, COSttttt. 

[0013] m^Aonmut, »k, ttKJs<D»m$» 

[0014] ^ ififf©»«9B»aW*ORS^»^ 

*ft <sr© tf 7 s * ^ mmx & g> *ata*frrtc * 
jb^cd? n ? tr-f* ^ * >? ft t'(Dmm^T a*>?x 
^<ft-?r#rt,>6„ ^a^b'-x^^^fti'r 
ZibK h V visits* >rv V (Dftmtcmi htitc^ 

wrsa* ht£%"?4i-- tm&m&mMi-rzox* ticca* 
[ooi5] feiicoj: ^cc, mfusmmftommmm 

[00 16] 
[0017] 

\m&* c(oimxm^tixi>^>mmmmmc^ 
x. fflB&momz « i . o m m^rr* o . fyismtt 

C£tfiX*Z> a 

[0018] *§zw<D®^Mmmmcio^xte. mm 
^^nr*5D. mizmimizi nmtm^ox* m&m 

£<&rs«£ie!§$l#± or, $ 6(cKSfi®«^liaii 



[0020] *#M§©mraMKftt£. im&momft 
ffiBmtmmtim<o±fc&tioxm&2tiz<Dx* 
£&*«*tt#^3ftTi>*. 

«#*<d±k:*«j s fts©r#attJB©#«: fcfigl&i* 

©WBWtt-M)— gP3^A»5i&0©T. fittttJSO^ffiCCW 

[0 02 2] 4g%ig<P«»iB^i«fleg)«ttJ80ggtt t 
UmOTt^O, ^t/<{3:0. 0 575M0. 8<zm 
JETF. M<C^0< t*0. 17bS0. 5tfmfeTFT& 

[0023] mwg<oB2&m<*z>iL> mtjtmro 

/c9, mto9%ffl£bi&T?2><DXjii&ls<tj:i,K $ 
[002 4] *mW<Dffimmm&<D®!&mtC&. 

6 j^±r & o w-mLT-mtmtm omzj:*) kA#i>. 

[0 02 5] gfc. *«W<0»»raH«#O8BMt«*sd 
W^^W*»J©^tt«i»U»ttiS<D/PSJ:0 «>A# 

[0026] *&wcow^nmmfcv>M&m<p^m2 

^MjTM^ 0- 0 57??M3/mn, fiFSKte 
0. 27bSl. 5<imt^. 

[0027] mm$i<D*m®&m*'i^ < & *) . s&ttJi 
[0028] agsiBKifett ^ggja^a^ggBJi^ 



^P¥5- 1 97 946. 

[0029] /Efsiia gcfec^ zm&zmmwvmtemw 
®»tt»*cc» otitis 2 oaa^r* 

[0 0 3 0] < £ , B&ttJf ©^Mlf 

[0031] *§m<ow&nmm#<Dffl±mttc$;m2<& 

[0032] «: *$vz*:-zm&& e «±r«tt 
moms <fc d bwtt-^s^^t^wjwpii i/T «, « 
tut. a-yjiy^i-. /S-r^^^v r-r;u$^-, M 

k mt**>* -mttem* 

*#W6ft*. 

[0 03 4] 7^5 *©J*ttW&W«k l/ttt, ft^fk^ 
ttll. AKP-10, AKP-12, AKP-15. 2 
0. AKP-30, AKP-50, AKP- 1 5 20, 
AKP- 1 50 0, BaWb^XIMMl, G5, G7. S 
-1, BWt^nAK, ±^ItttlUB4 0B, ^Frm 
WS3W4t»WA 8000, WA 10000, FfflXSttt 
STF18 0^i*JW±Cf 6ft-B. 

[0035] accc t *mj<om»n»i&»*:wm*zi& 

[0 0 3 6] ^%Moat»gB»«tf tCgFg»J^Wg # 

U4>mc^, wsfflz&zfrbtom&ftffliizxftimm 
otc^mnmn^cmmvxh^t^tj:^ 
[0037] *m$<DWjmmm&<DM&mfc&m?h 

f5»HSftrii-5. 

[0 0 3 8 ] *fflt»**i^ffl*^«t&*©«^, ^© 
MS L<«hb^®m(J3 0 75316 0 m 1 

/gr* r x«@*f ffi^ 6*«> 6 ft *«*^ ^ 

1 0 075M3 0 OA ib^ 



»5-l 9 7 94 6 



[0 03 9] h»5K©*B 
#27>M6, *t?fi#0. 0 27SM1. 

[0040] MiB^t^fl^«, 'P f £ ^HFe^ 
*tfCi**jfiWC*0, ^#»«c«. Fe. Fe-C 
o , F e - N i XteF e - N i - C o Ofc&JI 

«^>3&r< ifcll Oemu/g«l ^L<«120 
emu/gWt^. XSSBtfJiO'ttt, 80 0Oe 
(x;UXf^ K) BLL a*0<»9 0 0Oe«±-C* 

l. si, p*(D#^R^asasn*ct*>*s. a 

[0 0 4 1 ] irMBfittA^S**? 4 h <t or«. ¥ 

5^ h©3^;i/hgjfttW«»*Li». RCifi&WcjS&T 
-e©Wtt*«A-r5fc26«: I n. Zn. Ge, Nb. V 

mmm^&± lxiz. mmmmtc^tj: <H50e 

mu/gHi SSSU<tt5 3 emu/ff«±r*S. 
Xtmt)t\sX\Z. SOOOeJiLL 60 0OeW±t 

£^<Df#£« ffi* ttffi©ffltt«itf-fc 1£« ox {£&r & 
#WJii«»«©ia»ifte# l. On m«T©S««ia» 

[ o o 4 2 3 mmt{tnR&tmt>m<mm!tm 
vsm-pi (setrsts) 



ETffiCC<fc«fe©r*S. 2 5 0X1, 3 0^ffl^#H 
STCIK*fftB E T-jfttt (#BE0 .30) TflrjgOfcffl 

[0 043 ] C ft 6*«K»*©***tt 0 . 0 1 7*1 

2M9*£raaw#*u>. ***jas-&jtuwBi©s 

<e©®H&3:4 7*ll L< 12 

5 7*M1 0T&*„ 

[0044] *«^©0«ga»«(*t?ttfflT*4*S^»J 
Willi. »ttSr*^xfc#att»r*oT*>*flWCc 

*^*D©«ftnJS!^«Jli. aftK{t£WJ)3> SJSSLWfll^c 
ft6©ffi^»#ti6ffl3ft*. *&pJ2WWJI&± OT». 

^*K»tas#- 1 o 0x7*1 i 5 o x, nwwi 

#1 0007*1200 000, » £ L < ti 1 0 0 0 07* 
11 00 0 00, *frfl&Mtil5 0 7*1 1 0 0 OffgCDk 

[0 045 ] CCDJ: 5fc«r&#JWIl£ Ut«. &{bt^x 
x;br-fe^-;u, e^;U-f;k f^ffiiir 

[ o o 4 6 ] «mbttwn»^:(xsjea«jni& o 

[0 047] cft6©«fliK:-3V>r»«*»JS*tf© 
r^^^^y^^vK^^^j ccBtieccaa*Sftr(r» 

a*ffi6COiir««F5SI36 2-2 56 2 1 Q-^rtfttcB 
HffltCfBtt^ftX^S. 

[0 048 ] «±<o»i!iwmja*3ttta^-a-x«^r# 

S^, K£bl<>i><D±LXmtV~J\<fflffi. ^{btfx;U 
StKtrx;i/«HB, ^b trx;l^^t^x;U^x;t/r;U^ - 

xhn-fe;un-^, ^^631tfftS^^ < i 4> 1 ® 
i^^u^^Boa^. *fe»cft6«c#i;-ry 

^>«JliC0*ji»^»;x^^;l/^i;^U5r>, ^'Jx- 



«fM¥5 - 1 9 7 9 4 6 



y#-<K*- h#y^u£>. ^ya^ns* h>#y 

&fc&tct2<iW«:jEC(;. COOM, so 3 M, oso 
3 M, P=0 (OM) 3 , 0-P = 0 (OM) (feUb 

Ko*Mtt**«c?\ *yt«Tii/* , o 

H, NR., N*R 3 (RW&fbMRS) xtf+f*. S 

[0 04 9] 6*1-5 Cti6<DlS^»J©*tt 

fl»IK4btt3:ai*>*-;qHUI VAGH, V 
YHH, VMCH, VAGF, VAGD, VROH, V 
YES. VYNC, VMCC, XYHL, XYSG, P 
KHH. PKHJ, PKHC. PKFE. Hfttt^XiSt 
WR* MPR-TA, MPR-TA5, MP R - T A 
L, MPR-TSN, MPR-TMF, MPR-TS. 
MP R- TM, «mffc£ttSl 0 00W. DX80. D 
X8 1. DX8 2, DX8 3, B*-b't>ffiRMR 1 1 
0, MR 100, 400X110 A, HWJ-5U*> 
ttlS^^7>N2 3 0 K N2 3 0 2, N2 3 0 4, 

T-R3 

080, T-5 20 1, A'-y^D-40 0, D-2 
10-80, ? y:%4?>6 1 0 9, 7 20 9. 3fC#*fr*± 
i;Wn>UR820 0, UR8 30 0, UR860 
0, RV5 3 0. RV2 8 0, *BfMfctt«l. 7 * 
7$>4 020, 5 0 20. 5 1 00. 5 3 00. 9 0 
20. 9022. 7020. =g{bStt*L MX 5 0 0 

4. =#{tJ5H±«. t>^u>sp- 1 5 o. mitm± 

& f7>F3 10. F2 1 O&tttf&lf 
[0 05 0] *^fiCffl^6n*tt^»J«SJl<Dfiltt# 
teJiWBBttlBffKiWO, 575^5 0fiS%(D«5B, » 
*0<ttl 07iM3 0fiS%©«H"Cffl^6n&. 
K^3R»B«r«C»*»fttt575ai 0 0M«. # U 

-fVJ/T*- H227*M1 0 011%Olitcn6«: 

[0 0 5 n #«w«:45t»r, * y^u£>£ffi<^£tl 
^«#e> *K»iSS#- 5 0T75M 1 o o -c, K»K*C/ 
#1 0 07bM2 0 0 0%. KWJ£#W0. 0 575^10 
kg/cm 1 , RRSttO. 05M1 Okg/cm 1 ^ 

[0052] *^«c4>^i»5#i;-rv^r*- hii 

ttt, h V U>v>fVvr^- K 4-4' 

I, 5-i^-f V2^r*- K o - MWy>S*-fVS'T 



cti6©-fvm- yr*3-;i/£©£ja 

30^-1^20 30, an*-h203 1. 
FMR5';«-hMTL, KBa^c? D ttl^, $dr*-h 
D-102, m-hD-1 ION, ***-hD- 
2 0 0, *er*-FD-2 0 2, <£&'W XJl/*t» % 7 s 

{fcSjStt©^**»Jffl or 2 ok u < B^tiJMioa** 

[0 0 5 3 ] *^)3©fiSag^jK»<Z)SattJS*«:B, -£ 
WfllfflL fflBK&iHM. ^JMSU, BMOU 

[0 0 5 4 ] *«^<D«tt®K:«ffl-r <&a*MU£ 

(r;i/*;utt«*»i75M5ffl t 7;^+^ 

dt;M^I/# y^n*i*-> (Tib^lSttMRl7)£5 

»5K «{t j ey:77 s >, -|MI:* 
»^*ui<y^u>, s^y^ntruv, #yx=^u 

aW5B*0iWR«clSdUWtd«l. K*»*J2 0 ) ; %m 

& 1 2 t^m 2 o mv-i&mmmwt t mmm. 3 jbm 1 2 
[0055] *rfenuw*x^w*fc»* uc». 

[0 0 5 6 ] flil»®x*7"JU©J^£fc£ TJUrj-JU 

juriua— Jk 2-^?;uy^;ur;un-;u, 2-^* 

y f u > ^ y 3 - / ;i/x-f Jk >>x^b 
>^y jU^^^^/Ux—f-Jk s -^jutjI^ — 
^(DJb^sTfc^-tigLs xfu>^ya-;k i^x 
f u>i^y3Hk Jt^y ^y-fey 

[005 7]HD<IM*ilttlyrt«W, 7*Pft> 

H. 2 -x^;u^+-y->^, 7^y>®?, 

sy^?>t xr7 v 
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T?*>m. *i"(>wi* vs->m. 

[0 0 5 8 ] IMx^f^i LTOJ«$Wi. 7** 

^Uf7U- K 2 — 4^r>iWf7U-h, 

m. ^h^>x^Xf7P-h, 2-^F^>-l- 

^frx-^l/gJSf-y U >^r x*7"JH bLfc&gX ^ 
x^u>#y:s-;i/^;>*;t,* f--- k -x+tM^u:^ 

*fe »; ><D3j- ux- hWl^ox^fMk^ 

[0 06 0] C*l6©fflfilffJ«tt^»l 1 0 OM^PCC^ 
[006 1 ] fflmmt LTGi, Mfc«T©flAW«WB 

k r«tft* wbas*. mm®* y?m 

[0 06 2] cn6«»#J»#»ttBccfcassnr^ci 
to. 2M2 0ii»iir»3n^ fl «flHN€ 

[0 06 3 ] &tc*mwxm^htizmM#i<D?*<x& 

^, »tt#i«S^Ji^JCC*SSiWX®T?8Sffl-rSii 
[0 064] **§g©?^s^«ftoMtt]B«cafflr * 

i(RlCOOH, RlttR*»l 17^1 im<DTfr 
IS (Li. Na, k^) *fc«yji/#y±»£« (M 



g, Ca ( Ba) *>6fc£#Jli;&»; «rsa©fliiK»x^ 

: WiaililSMor s F ; 
y7Wu>^^>f FT^*iuy>Hx^wi' ; 
; wjy^JM*';*^:? -f >^+^»hj»t>* 

x?A& <T^*JM*^»17!pM5«L ^U^^>« 

£*hmi i o o mmmcM ito. 5M20 mssso 

[0 06 5 ] m&MMt. 1gWCcfc£:*i;^ft£©tf 
[0 06 6] 5i». Siffiffift^ 

[0 0 6 7 ] *|%^©ISmiB^I®<*(D^ttJS«, 

&tt^WIR0Jtt*K. SfiJfc"C 10 0: 1 0 75M1 0 
0 : 5 0r*^Ci^U^ 
[0 0 6 8 ] *lffl*»(0/lS«. 0. 5 7!iI10/xm, 
M£L<&0. 5 753! 5 ii mX'$> ^HKttJBCDW^** 

3ft*0/i^<fc««^^ F<fc©3fc9##ft**<DTW* 
L 

[0 06 9 ] *ffl4JB*Cc^WSti5#NKtt»*», 4# 
S» FP ? 7* • y* K3[)^Hift-5{*^©|»±«cWjj» 

[0070] mmm^^K&mrzmw&VL+t o 

00m2X&. DBPMi«l OJbMl 5 0 0 m 1 / 
100& (^-^>^^^^ODBP®:teSti, 

-e^B^ot^^^^^^ u- Foasjns (m 1 ) ^dbp 

«iil/c B ), Mi5m//M3 0 0m/x 4 P 
H{i27bM10. #tK^«0. 1M1 011%, f 
^»RB0. 1 ISM 1 g/cc *s»* LC^o *9HB<cH 

httl^, BLACKPEARLS2 0 0 0, 1 30 
0, 1 0 0 0, 9 0 0. 8 0 0, 7 0 0, VULCAN 
XC-72. M^-^>tfci^. #80. #60. #5 
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5, #50. #35, ^Mimxmtm, #3950 

B, #2400B, #2 3 00, #9 00. #1000 
#30, #40, #10B. nP>^T#-#>1±§g, 
CONDUCTEX SC, RAVEN 150, 5 
0, 40, 15, 7^>7y7W^x>^-; 
^EC, 

^ECDJ-6 0 OtetttmtzZifi&Vfhti 

ffiffivif^y HborflBBor 6, mm<o—^^^y 

W t it LtC$><D%&mi>Xt>fr £/c, n- 

[0071] fttsm&micx-tfy?? v >?*&m?z> 
**c<t#»*ot>. s6«c*a«wK:tt^*att»* 

K#t037!>M2 01i%M^5Ci)dWL^, # 

[0 07 2 3 *fi9ttJS*CC^T$-i***«tt»*«5: It 
[0 07 3] Ctl6*att»5KOtt^-/ XttO . 0 1 

*>tta*MS£JE< orH»©»**fcfctf*c<!:*>r* 

Sr^fflSttO. 3 7?>M2e/cc, £**tt0. 
17bM5fiS%, pH«2 7^M1 1, tbS!Ha»175S 
3 0m 2 /ertW£0^ 0 *«W«:«(r»6tiS#»tt» 

f^att0i>rntfca^. 

fi*{b*a». AKP-20, A'KP-30. A KP — 
5 0, HIT- 5 0, B#{fc#OSittSL G5, G7, 
S - 1 , FBaiilii, TF-100, TF-12 0. 
TF-140, BJSUWttKTTOSSi/U-X, ET 
3 0 0W, ^^>X*tfc«STT3 0«Ci*3&s*6fetl 
S. 

[0 07 4] #«tt«CCffiffl-r StSMMMIK. OH$B 

r#£, 

[0075] &±(o^m^^m^mmsi(om»mmt 

[0 07 6] «ttJB+«>l/<«#lBttJi*«:?8S»l$^^ 



wife i o o%«#r«&< , 3Ej$ftw\> 
t,cm®:&. 5fesa?», bjs«*9. Mfbw ^© 

0 SM%&.T&&* O < . § & tc»* o < « 1 o ms% 
fcrFr&s. 

[0077] s^^rffli^Jhsa-^Rtto-r^r* 
/cte^cD— sm*, «fe^«*«j£-r £ £©x*ir*fti o r 

[007 8] *»Wrffil^6ti*IWBW«»««ttSc<D 

x£y-;u, 7uj*s-)\, % 4v7 

D^+ify-Jk fr<tfCDT;U:n-;t«, i£ 
SfflYv/^k iW-fy^ntrju. ai£x 

«SKfb*S9B, ^fu>^07Yh\ x?-o>*p^ 
-Y h\ EH&fb^, i7ap^;l/A, ifi/>WbF 

cnw^M^rofe i o o%^rto 

[0 0 7 9] XBOKttBfflS^iRtcS^tt^lK^Stt 

[0 0 8 0] *i^©a«ifB»a(*<o«a«:fct»r , ^ 
*«*«jfi-r*xs«. 5U& <£*■«□:«. ^tfcx 

*X«3&»6ft*. «<r«)Xatt-eti*tl28WeU:«C» 

xer^«orasaior4>^*fc^^ B 
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coos n *§m<om&)&i&i&ir2>tc&>itCte. G&fco 

0 , #^0^12^ * * <D^g$m^g ( B r) 

*<d-$k ( tctc L±msm®m<D 3 o vxtxh *> 

C<h#M£UO fcJcCM^^^l OOMS^C^fb 1 

mB$m<D&M( ( C~D<<>-Cte&ffl¥- 1 - 1 0 6 3 8 8 ^ 
^§3¥1 -7 9 2 74^^KiBiB£ftTO£ B * 
«FMHg6 2 -2 1 2 9 3 3#>&$R«:|5§^$n 

C OM***8Wt -5 C i «c J: 0 . £ 

ttji©/s§^i. o um£}ffiicm< £&M&m<Dmti 

[ 0 0 8 3 ] ^ 9 h • • ^ x * h£*#5$<Z)A# 

^trrlMt. p— -MBS. y*u-F^fo x^^h;u 

30IW!»c**5*k:. «it«, 4*4^1 - 46 18 
6-?£*L #liBS6 0 -2 38 1 7 9£&$&&0«H^¥ 
2-26 5 67 2^«(CM^Snrc^#«tt3a$* 

(2) #118826 3 -88080%i, 
2- 1 7 9 7 1 ^MOW¥2 - 2 6 5 6 7 

**K«IBI»CClte(p-r**tt 1 (3)^^3¥2 - 1 7 4 9 
[0 08 4] ft**. ^^^C#ffc£ftfc&^0^£ 



BSitTSfciMC, #iH§0S6 2-9 5 1 7 4*t& 

<RRCfl*BI¥l -2 3 6 9 6 8#^*CCKI^3nrt^ 

[008 5]$^ h • • 2*? FSfe**5S 

[0 0 8 6 ] Jfc^©«Wfflttt*-C*&«Wifi-5W& 

[0 08 7] ^jmoottUE^»(csi^n&#tttt 

5 F, sKU-f 5 F, #U7S F-f 2 F, ^»JX;by^ 
HUH, fei'^c^ot^. 

coo88] ^Mioniteftti^wstt. i t!»m i 

OOmid, a*O<B2 0M8 5ixmrW. 
[0 0 8 9 ] Sfc. #8Btt*J*»i*©±«:HW6tl* 

jiff. 0. 0 lM2/im 4 SI*K». 0. 0 
575M0. 

[0090] ^^omsftia^^sttaKoqstt 
[ o o 9 i ] *^©aw*^»K:afltr *«c«, fata 

a) (*7^7|0. 25mm) t?0. 0 3<imW 
0. 0 1 mn/i«TO^©^t^WI^ £ 
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<DF-5ffite*f$l/<ii5 7!>^5 0kgr/mm\ ^x 
^I#f*J<£> F - 5 fitS^f ^ K«3M3 0kg/mm 

<DF-5fili:0m^^-^r^>^^ ^ctfl^O 

[0 09 2]^/c, gylB#^^f*0^x^^f^ 
*J<tO'*I^© 1 0 0 *C3 0#r©jSy^^t#ffg L < 
(i3%WT, £6&t^I£U<{i 1 . 5%OT, 8 0*C3 

lOOkg/mm 1 , 5l14^il 0 0M2 0 0 0 kg 
CO 09 3] ^fflfCDiftS^^KTSMx^ 

fifct, M£U< »7 0*C«±, <*6tcM£b<tt80'C 
^_bT&&. «E*tta*l<«i2 0 0 kg/cm, 5 

L<«30 0kg/cmJ^it*5, 
[0094] *«l9<DfiB^gB«ifca*(0«ttJBffi©aMH 
Wf£tft{£M$b<te:i 0 s 7!jM5 xiO't-Vsq, 

*IfiJifea*0< «1 00M2 00 0k g/mm\ 
ffiftttftKgg L<«lM30kg/cm , 4 e^lB 

ttl OOrtMl 5 0 0 kg/mm\ »ffl<Dtffctffl* U 
<«0. 5%«T, 1 OOT!JaT©&60Sfiirr©& 
iRjffi^tta* 0 < « 1 %«T, <*6tcM£L<«:0. 5 

[0 09 5 ] »fM*fc4*ftS*Biffl«ttSg£ 0 < « 
lOOmg/m'OT, $6(Cg$l< ttl Omg/m 1 

mmm 1 3 



[0096] ag^^^rr^sBwuBBJi. jhbk* 

it>a*U<B3 0 81%e<T, SfcfcSKKttl 0 

[0097] ^imo^eMyKtttt^miM^WM 
Lxmsmtm#<D^* K^o^Kt-s^i-c* 

So 

[0 0 9 8 ] ^^©a^ffiti^-r^^^ttffl-r-SCi 

HfMKStf 1 . 5 a m OTr* * i: 5 ftMUSEKK: ft 

[0099] *<Dm*te, **Mi©«w? t -r xtomfo 
Rv^vmrnrmc £-?xbtchztiz inbomkcc * 

[0100] *fc. tBfl^fi#SSg{fcl/fc^a:#r 
[0101] ^IfflOKMftm^&TOlOkfflK^tt 

terror rggapj c^cctr^s, 
[0102] 



TY5 0) 



9 0SB 
9mVfir 

1 0^ 



#»tt»5fc TiO z (SJKSMIH 
(TOltt^a 0. 3 4/im, 
. PH 5. 9) 

3 0ra/i, DBPMi 3 5 0m 1/1 00 g, 
BETStCfc^MIi 950mVg ) 

( " N(CH 3 ) 3 *QV <b%&BZ: 5 X 1 0 " 6 eq/q ^ts 
ffiftik 8 6:13:1 S#^400) 

-ffl 9- 
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= 0. 9/2. 6/1 
-SQ Nag 1X1 0' 4 eq/q 

y^;Ux^;U^rh> 2 0 0SP 



[0 10 3] 



H»OAIRe3iS (*&J$ Fe:Ni = 96:4) 1 0 OSP 

(m&)Hc 1 6 0 0 Oe. i:h^M^ 5 8mVg 

IS»W-fX 1 9 5A. mamt a, 130emu/g 
X (£fHS) 0 . 2 0m, «t«it 1 0 ) 
*{fc 1 40P 

(-SO^aMl: lxl0- 4 eq/g) 
^'i^f^y^^fflg 3£P 

= 0. 9/2. 6/1 
-SaN<S 1 X 1 0- 4 eq/q^W) 
a-TJlZi- (ttM«HAKP-15) 1 0SP 

W*tfrP*-fX 0. 7 Mm, Jt«ffi« 3. lm'/gr, 
fi 9. 0) 

(tt^t^X 0. lOjum) 0. 5SP 

^V^^f^XfTL/- h 6£P 

y^;Ux^;L/>r h> 2 0 0SP 

[0104] .±saoatt»fflffl«!»zi^*flaiaffi*fi« * o h z , mm&m. 200^^$ fcjuass 5 0 h z . 1 

*- b^m&mom^m^t l 03P, WOKMMijt >^rSS9 0-C, Uf£3 0 0 k gf/cmCCTflMfcfT 

1 Mm©w?LiHt^7^^rt^tM -3&*wffjJK:gaa«©3. 5tt#-hv vvtcxti* mm 
u fmnm^jm^^mm^mmcom^m^ki <Dmmi&*tfm\^. 3. 5^07t-fa^ 

m&m<o&zifi2umfctj:h&*>K.s j z<D±.icm&mm [0105] i\mm2^ iowi itc**i>r. vmmic 

m2 6 2timX?$tefiimWt&£&0. OUm W 1 <fcR— 0*ft"C3 . 5 itf? P ? tf-fw 

a-T/U5^ <ffiRft*a« AKP-10) 10SP 
¥*WfrW--f*l. OMm, tb^ffim 2. lmVg 
[0106] C^MF!I3 J gjfcffll 1 CCte^T . ^fiSffiB * [0107] CSOWI4 ] 1 Kfeor . ttttHfC 

IftffME^ttttfftOJV S # 2 n m CC ft £ <fc 5 CC $ 6 CC^<D igffi O/c a -T )V Z T <DmtimZ&TF<0£ *> fc^M 0 tc 

<fc^fC^UfcJl^f«. MUNI ±PJ-<D^frr3. 5 ^^Ofsm^Mlfc. 

a-TJlsZ-f '(ffiMkfliMAKP - 15) 3SP 
¥«jMtf-1^X0. 7 Mm, 0MW9 3. lm'/g 
[0108] JBW«1«:*C»T, BttJIK fcWtt, 3. 5P*^ay t-^-f ^^©3*f4«rfffiSL/ 

ffifflUca -7 JUS ^©»H0«*iaT<Z>J: 5 ^Il/c fc. 

-fiB 10- 
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TOtt^-fXO. 7 Mm 

coio9] cj*«w i ] mmm i oc*j^r, flBttatc 

[Olio] CJfc»W2] J8»«3«:4j(r»r. BBteHK: 

a-TJU5* <tt*ffc¥tt«H I 

[Olll] CikRW3D «MJi«:*i»T, B!f£Jl<£ 

[0 112] CJ:t«W4) Wt«l«C4jl»r. 

£#o. 4 5Mm«:&£<J:5fc:& : fijU BttJIOttffiJI 
tfSjHtttB©* £ 5 ^ CCSSSSfll 1 £ ra-©*#r ^ > * 

[0 113] CJt««5J jtttWifcfcivc, esffii© 

[0114] CJt«W6 3 is&ffii l cc^nr, fftttsui 
IWJ, SOfcftl l <fcra— ©*frc 3 . 5 a 9 tr 
[0 1 1 5 ] l^±<0J:^iCLXi^Ltc3. bH<0v a 

[0116] (mfamt) mmmmmmn (i^n 

%t«) £^JB0Hml OkOeOiaimilEO, K 
fct* 1 0£*f*«:Offi7*M3 6 OS^T^ia^Inlls^if 

[oii7] (wfttB*©aBe) iix>^7 y>^ 
o. 4 5 Mm©y #;t"f >=f+ » Kffli^ -eti-e 

*iiB«JSSHS 6 2 5 kHz r^g 24.6m mcDftgk: 

^^tt«^^n^=i-^7 6 3 3SrMS0fc. 
W 1 CDfcB;fr£ 1 o o <b ort@#<ir^Ue 0 



P-15) 18SG 

> itmmm 3. imv? 

IT-50) 10SP 
m v tb^M^ 8. 5m 2 /gr 

T-100) 1 0SB 

m, tb&WfM 26m J /g 

[0118] (^^u— > 3 >) m&.\&j]<Dm%tm 

iiVmax<b:g/NiVnrin£ ( (Vmax-Vmin) / (Vma 
x+ Vrrrin) ) x l 0 0 (M&%) (D^cRXCX^ 
ft:. 

[0119] («a#£^te) fita**#fttt±IB<DK 
K«B*^^¥S3 9. 5mm©figt, 
tf>rOt>*C3 12. 5 kHzSe»l/TK^>« httil 
TR 4 1 7 1 M;*-^^ F7A7t7-/ 1f"C3 1 2 . 5k 

Hz^wiioi (dB) *awfiuyt«is^cc 1MH 

z£SGfa«*l,*©H$©3 l 2. 5kHz^tB*0 
2 ( d B ) rt>e>m=fc#* 0 2-01 (dB) 

[0120] (W^tt) s$l^ «*) R^a^-f 
^^K7^^FD133 IB^«»6 2 

5 k H z T'^2 4 0 h 7 ? *teE§I*0fcf£¥&#*'[>*» 
63 7. 2 5mm<D{£®t:tel>TOT©7a-£ 1 If -f 

*frT«c*$t»t, ^•^0«"C2 5 OO7J0£-Cj£ff3tf 

[y-^yj? (2 5'C 5 0%RH^T 

tCl^ra^) — (2^THffia) — (6 0°C 2 0% 
R H*fl=T«C 7 B#H«») - ( 2 B3fPe3P$S) - (25'C 
5 0 % R HftfrTfc 1 ^IWfffiF) - ( 2 Npfflftft) - 

<5*C 5 0%RH*ftT«:7^ra«SF) - (^12^1 
fS)-(2 5-C 5 0%RH*frTCCl«BBfia*) 

((MttVJWflNS (Ra) ) SWcSfflfflSH- 
SP5SSf») *JBlr»#9 h^^fflO. 2 5mmT$I5El/ 

[0121] 



-IS ii- 
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xi 0' 


jt 


(%) 




(dB) 


Ra(#m) 




2500 L 


0. 98 


100 


2.3 


-33 


0. 008 




2500 MlgteL 


0. 98 


99 


2. 1 


-33 


0. 009 




2500 SfJ^L 


0. 97 


99 


2.4 


-38 


0.010 




2500 ^fitteL 


0. 97 


104 


2. 5 


-30 


0. 007 


^»I5 


2500 a^^t 


0. 98 


97 


2.6 


-31 


0. 012 


Jt«#Jl 


1500 ^FJtftt 


0. 98 


101 


.2.3 


-33 


0. 010 




1300 mti&± 


0. 97 


100 


2.2 


-38 


0.011 




100 Mtiffjh 


0. 98 


105 


2.3 


-33 


0. 007 




2500 mntiL 


0. 98 


90 


3.4 


-31 


0. 025 




1500 BfltHfit 


0. 92 


105 


3.6 


-25 


0. 010 




isotfd?/?^ 


0. 98 


90 


3.0 


-32 


0. 027 



CD^^J^^fflb/cl:bWJl7^Mi:b$^3«, W^iCfc "C^o/c ( J±$$#l 5_) . 

<,>~c-^ Ffe^#^r#±*>&^«, tmmomtitm [0125] tmmmej mmmi^^x. m&m<d 
v^^^mm isp 

C^&^lMX 0. 3nm^-^m& 10) 

[0126] ) ^®^J 1 K*5l>r, ^BfffiJl ZZWl'^J^i'El&Ltc. 

0«ftW"C*ST iO,4o-Fe,0, (FfflXH [0129] Cifc«W70 ^SfeW6_CC*j^r, t&f£Jt<E> 

RTF- 100) r^fitf^O. 34/im, BETS K*R«0»3^1. 2 MmtC&S £ *> «C Lfce»HJ. H 

.1 lmVg pH 5. 6«c£*.fcJ!JW- WJ6.<h[al— CD^r3. bH<DV P * t-f^ *^<D 

HJfc^l 1 i H— ©*ft"C 3 . 5 H<DV D sr 7 s -f WftfcftlS Ufc. 

**©*>yju*f&«t,fc. [0130] ammsj zmmeias^x. mmm 

[oi27]. csafeW8.3 **k«e.cc*(r>r. »ttH© **js*rKa^o**»«jiira^^-rtit* 

F^i ItTOiWO. 6 um<DfcCE> OfcfcWtt. jBfi«6_iEI-HO*frr3. 5P*70?e 

[0128] immffl9) Jt*«e.«:*j(r»r. sst£jf ® [onn 

fttt«©/P3#0. 2/imi^^J:^cMUW [H2] 
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t-n-m 




X 1 0 4 


it 


(*0 


(AO 


(dB) 


WmV>\ 6 




f\ no 

u. yy 






07 

— O I 




2300 mutts L 


0. 98 


98 


2.2 


-33 




2500 ig'il 


0. 97 


97 


2. 0 


-32 




2400 M^tCL 


0.98 


98 


2.5 


-37 




1500 »]tl»± 


0. 94 


94 


3.5 


-25 




200"eFD»77fh 


0. 97 


97 


3.0 


-33 



[0132] 

6 vL±~cfr~?mim&m<Dmz * o *>¥*tt«t3«*» 
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